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Beltzville  Dam  is  located  in  Carbon  County,  Pennsylvania,  on  Pohopoco  Creek, 
approximately  8.4  km  (5.2  mi)  above  its  confluence  with  the  Lehigh  River.  The 
primary  project  purposes  for  the  383  ha  (947  ac)  lake  are  flood  control  and  watei 
supply.  -  - 

Most  of  the  fish-and-wildlife-related  planning  for  the  Beltzville  project 
occurred  over  the  three-year  period,  1961-1964.  ’‘The  FWS  originally  indicated 
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that  federal  acquisition  of  an  area  roughly  equivalent  to  the  flooded  area,  and 
opening  of  these  lands  to  public  hunting,  would  recover  all  project-associated 
wildlife  losses.  Later,  the  FWS  indicated  that  mitigation  of  damages  at 
Beltzville  would  require  the  intense  management  of  121  ha  (300  ac)  of  project 
land  at  a  cost  of  $5,600  for  initial  development  and  $2,200  06iM  annually  for  a 
period  of  five  years,  for  a  total  five-year  cost  of  $16,600.  The  FWS  further 
recommended  licensing  the  121  ha  (300  ac)  of  project  lands  to  the  PGC  for  wild¬ 
life  management  purposes.  These  actions  were  considered  necessary  to  replace 
the  project-related  projected  loss  of  200  man-days  of  hunting. 

The  desired  project  lands  were  licensed  to  the  PGC  for  wildlife  management; 
however,  development  and  operation  have  been  totally  at  state  expense,  ^sing 
the  limited  resources  generated  at  the  Beltzville  licensed  lands  (sharecropping 
agreements)  plus  an  average  annual  subsidy  of  $14,000  from  other  sources,  the 
PGC  is  able  to  provide  many  times  more  hunting  use  on  the  Beltzville  project 
lands  than  existed  on  the  same  lands  prior  to  project  construction  or  would  be 
likely  to  exist  in  the  absense  of  the  project.  Current  use  estimates,  though 
far  from  perfectly  acquired,  reflect  hunter-use  of  project  lands  at  around 
20,000  trips  annually.  At  no  point  did  the  construction  agency  or  project 
beneficiaries  incur  additional  costs  related  to  losses  of  wildlife  resources 
associated  with  the  permanent  inundation  of  384  ha  (950  ac)  of  habitat  on 
Pohopoco  Creek. 

The  prime  planning  aid  relating  to  fishery  resources  was  prepared  by  the  PFC 
and  FWS  in  1964,  '  The  report  presented  angler-use  predictions  for  the  proposed 
lake  and  recommended  nine  actions  for  maximizing  fishery  values.  Contrary  to 
pre- impoundment  expectations,  carp  have  not  become  a  nuisance  species  at 
Beltzville  Lake  and  the  recommended  spring  water-level  reductions  have  not  been, 
necessary.  The  conservation  agencies  requested  construction  of  95  fish 
attractors  as  partial  replacement  of  the  fish  concentrating  characteristics  of 
inundated  cover  as  the  basin  of  Beltzville  Lake  had  been  cleared  of  all  timber 
and  brush  prior  to  impoundment.  Due  to  additional  drawdown  and  boat  safety 
considerations,  the  recommendation  was  later  withdrawn.  The  issue  of  lake 
zoning,  initially  raised  by  the  CE,  was  accepted  in  principal  in  the  1964 
report  although  no  specific  zoning  plan  was  presented.  "No  wake"  zoning  was 
eventually  adopted  at  Beltzville  Lake.  The  1964  FWS  report  accepted  the  CE's 
stated  plan  to  maintain  a  minimum  flow  release  of  35  cfs  from  Beltzville  Lake. 
Temperature  and  flow  agreements  have  generally  been  maintained  by  the  CE's 
operational  staff  at  the  Beltzville  project.  Temperature  and  oxygen  data 
clearly  document  that  waters  released  from  Beltzville  Lake  would  have  been 
nearly  devoid  of  oxygen  during  August,  September,  and  early  October  had  a 
bottom-draw  outlet  been  installed  as  the  FWS  had  requested. 

Total  angler-use  of  the  project  was  predicted  to  average  33,000  man-days 
annually,  including  insignificant  use  of  the  tallrace.  It  appears  likely,  if 
tailwater-use  could  be  added  to  lake-use  (25,2jj5  angler  trips),  that  the  FWS's 
prediction  of  33,000  angler-trips  would  be'freasonably  accurate  Estimated 
total  harvest  during  1979-1980  was  less  than  48  fish  weighing  10.4  kg  per  ha 
(20  fish  weighing  9  lbs  per  ac) . 
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PREFACE 


This  docuaent  was  prepared  by  staff  of  the  Sport  Fishing  Institute  for 
the  U.S.  Army  Corps  of  Engineers  (CE)  under  contract  number  DACH31>79-C 
0005.  The  contract  requires  the  compilation  and  comparison  of  pre-  and 
post-construction  data  treating  fish  and  wildlife  for  twenty  separate 
CE  water  development  projects.  This  report  presents  the  findings  for 
one  of  the  twenty  indlvldtial  project  evaluations. 

Upon  completion  of  the  full  series  of  twenty  separate  studies,  a  final 
report  will  be  prepared  %fhich  will  contain  an  analysis  of  the  validity 
of  the  predictive  procedures  used  In  fish  and  wildlife  planning,  and 
will  contain  recommendations  for  improving  the  planning  process. 

This  evaluation  of  the  adequacy  and  accuracy  of  fish  and  wildlife  plan¬ 
ning  at  the  Beltzvllle  Reservoir  project  in  Pennsylvania  was  aided  sig¬ 
nificantly  by  the  participation  and  active  cooperation  of  many  Indlvu- 
duals.  Raymond  Smith  and  Joe  Devlin,  U.S.  Army  Corps  of  Engineers  per¬ 
sonnel  located  at  the  Beltzvllle  project  provided  post-impoundment  data 
of  value  to  the  study.  Corps  personnel  in  the  Philadelphia  District 
Office,  including  Jeff  Radley,  Vtyne  Freed  and  Vince  Hill  supplied  many 
useful  documents  describing  both  pre- impoundment  and  poat- Impoundment 
conditions.  Ed  Ferry  at  the  State  College,  Pennsylvania  Office  of  the 
U.S.  Fish  and  Wildlife  Service  provided  all  available  pre-construction 
planning  documents. 

Post- impoundment  follow  up  data  were  made  available  from  staff  of  the 


Pennsylvania  Game  Commission.  Nick  Vukovicb  assisted  for  the  Game  Com¬ 
mission  in  the  Harrisburg  office  and  Jacob  Serfuss,  Jr.  and  David  Moyer 
provided  valuable  Insights  during  a  field  tour  of  the  project.  Few 
data  were  available  prior  to  this  study,  with  regard  to  post-lsq>oundment 
fishery  conditions  at  the  Beltzville  project.  A  sub-contract  study  to 
acquire  the  necessary  data  was  conducted  by  the  Pennsylvania  Fish  Com¬ 
mission.  The  Fish  Commission  staff  members  that  participated  in  this 
effort  were  Rickalon  Hoopes,  Craig  Billingsley  and  Del  Graff. 

Gordon  Robertson,  Northeast  Field  Representative  with  the  Wildlife  Man¬ 
agement  Institute  accoBq>anied  project  personnel  on  a  tour  of  the  Beltz¬ 
ville  project  and  reviewed  the  draft  manuscript. 
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INTRODUCTION 


Location 

Beltzvllle  Dam  la  located  on  Pohopoco  Creek,  8.4  km  (5.2  ml)  above  the 
confluence  with  the  Lehigh  River,  and  5.6  km  (3.5  ml)  east  of  Welasport, 
Pennsylvania.  The  project  site  Is  approximately  97  km  (60  ml)  north  of 
Philadelphia,  Pennsylvania,  and  Is  Immediately  accessible  by  the  North¬ 
east  Extension  of  the  Pennsylvania  Turnpike.  Carbon  County,  within 
which  the  project  Is  located,  had  a  population  of  53,183  In  1980. 

The  Pohopoco  Creek  drainage  basin  covers  284  km^  (111  ml^)  and  the  por¬ 
tion  located  above  Beltzvllle  Dam  Is  approximately  242  km2  (93  ml2). 

The  project  area  Is  located  in  the  Appalachian  Valley  and  Ridge  physio¬ 
graphic  province.  Soils  In  the  drainage  are  derived  from  Mlsslsslppian 
shale  and  sandstone  which  yield  Infertile  waters.  The  mean  annual  tem¬ 
perature  In  the  basin  Is  about  10  C  (50  F)  with  an  average  frost  free 
period  of  150  days  per  year.  Average  annual  precipitation  was  138.7  cm 
(54.6  In)  over  the  five-year  period  of  1974-1978  (1). 

Authorization 

The  Beltzvllle  project  was  authorized  as  a  unit  of  the  comprehensive 
plan  for  Delaware  River  Basin  water  resource  development.  The  compre¬ 
hensive  plan  was  authorized  by  Congress  In  the  Flood  Control  Act  of 
1962,  Public  Law  87-874,  dated  October  23,  1962.  The  general  autho¬ 
rized  purposes  for  the  developments  were  "....for  the  benefit  of  navi¬ 
gation  and  the  control  of  destructive  flood  water  and  other  pur¬ 
poses  . . . ."  (2) . 


Phvlcal  Features 

BelCzvllle  Lake  covers  383  ha  (947  ac)  at  recreational  pool  elevation 
191.4  m  (628  ft)  nean  aea  level  (mal).  Elevation  198.4  ■  (651  ft)  nwl 
Is  the  auxlouiai  level  for  the  flood  control  pool,  which  Includes  a  sur¬ 
face  area  of  571  ha  (1,411  ac). 

The  U.S.  Army  Corps  of  Engineers  (CE)  owns  1,496  ha  (3,695  ac)  at  the 
Beltzvllle  Lake  project.  The  Pennsylvania  Bureau  of  Parks  (PBP)  leases 
1,217  ha  (3,007  ac)  of  lands  and  waters,  and  171  ha  (422  ac)  of  lands 
are  leased  to  the  Pennsylvania  Game  Coanlsslon  (PGC)  for  wildlife  man¬ 
agement  purposes.  The  CE  has  retained  108  ha  (266  ac)  for  the  dam,  ad¬ 
ministration  building,  and  operational  appurtenances. 

Reservoir  storage  Includes  0.17  x  lO^m^  (1>390  ac-ft)  for  sediment, 

4.9  X  lO^m^  (39,830  ac-ft)  for  water  supply,  and  3.3  x  lO^m^  (27,030 
ac-ft)  for  flood  control  (Table  1).  At  normal  pool  the  lake  Is  8.0  km 
(5.0  ml)  In  length.  The  outlet  works  consist  of  a  control  tower  and 
multl'level  Intake  structures.  This  feature,  designed  to  mix  discharge 
water  selectively  so  as  to  provide  desirable  temperature  in  dotmstream 
releases,  was  the  first  such  facility  built  by  the  CE. 

Descriptive  Reports 

Pre-construction  Information  related  to  planning.  Including  formal  re¬ 
ports  and  pertinent  correspondence  as  well  as  selected  references  doc¬ 
umenting  continuing  Interagency  coordination  following  project  construc¬ 
tion,  were  obtained  during  field  visitations  to  the  Ecological  Services 
Branch  of  the  U.S.  Fish  and  Wildlife  Service  (FWS)  at  State  College, 
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Pennsylvania  and  from  the  CE  District  office  in  Philadelphia,  Pennsyl 
vanla .  Project  files  were  also  examined  at  the  National  Archives  in 
Washington,  D.C. 


Post-impoundment  data  were  obtained  from  a  variety  of  sources.  Exis¬ 
ting  wildlife  information  was  gathered  from  the  CE  offices  both  at  the 
project  and  in  Philadelphia.  However,  most  of  the  somewhat  limited 
wildlife  information  was  supplied  by  PGC  staff  at  their  Harrisburg 
office  and  by  PGC  personnel  located  at  the  project.  Related  use  data 
were  provided  by  PBP  personnel  at  Beltzville. 

Information  available  prior  to  this  evaluation  was  insufficient  to 
quantify  the  Beltzville  project-related  fishery  resources.  It  was  nec¬ 
essary  to  conduct  original  field  studies  in  order  to  acquire  the  data 
necessary  to  enable  the  present  planning  analysis  to  proceed.  Under 
terms  of  the  prime  contract ,  a  subcontract  was  awarded  to  the  Pennsyl¬ 
vania  Fish  Commission  (PFC)  to  conduct  angler-use  surveys,  fish  comau- 
nlty  analyses,  and  limited  water  quality  studies  at  the  reservoir.  The 
Investigations  covered  the  period  March  13,  1979  -  March  15,  1980.  Re¬ 
sults  were  included  in  a  report  which  was  submitted  to  the  prime  con¬ 
tractor  in  July  1980. 
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WILDLIFE  RESULTS  AND  DISCUSSION 


wildlife  Resources  --  Pre-lapoundment  Prediction 


Initial  flah  and  wildlife  planning  for  the  Beltzvllle  project  was  In¬ 
cluded  In  the  CE'a  Delaware  River  Basin  Report  published  In  December  of 
1960  (3).  The  FWS's  final  wildlife  Impact  projections  for  the  19  pro¬ 
jects  considered  In  this  comprehensive  evaluation  were  not  submitted 
until  May  9,  1961  (4).  The  FWS's  report,  treated  by  the  CE  as  an  ad¬ 
dendum  to  Appendix  J  of  the  Delaware  River  Basin  Report,  contained  only 
reconnaissance-type  data  and  little  by  way  of  site-specific  Impact  pro¬ 
jections.  The  magnitude  of  the  project's  physical  Impacts  assumed  by 
the  FWS  In  their  1960  report  were  essentially  accurate  [417  ha  (1,030 
ac)  reservoir  and  560  ha  (1,383  ec)  of  additional  fee  lands]  although 
design  changes  were  forthcoming  from  the  CE.  The  FWS  concluded  that 
construction  of  the  Beltzvllle  project  would  result  In  a  $1,000  per 
year  net  Increase  In  wildlife  hunting  values,  from  $17,000  per  year  to 
$18,000  per  year,  as  a  result  of  the  simple  act  of  making  non-flooded 
project  lands  available  for  hunting.  The  FWS's  basic  evaluation  con¬ 
cept  was  described  as  follows  (op.clt. ) ; 

In  our  report,  frequent  reference  Is  made  to  the  multitudi¬ 
nous  factors  which  presently  limit  wildlife  production  and 
the  land  available  for  public  hunting.  The  construction  of 
reservoirs  will  further  reduce  wildlife  habitat  and  hunting 
areas.  However,  since  the  water  resources  developsient  plans 
for  the  Delaware  Basin  Include  the  acquisition  of  sizeable 
tracts  of  land  for  public  use  beyond  the  Immediate  needs  for 
reservoir  construction  and  operation,  the  various  projects 
will  provide  greater  hunting  opportunities  than  would  other¬ 
wise  be  the  case.  Properly  managed  for  wildlife  and  open  to 
public  hunting,  the  "recreational  lands"  to  be  acquired  ad¬ 
jacent  to  each  of  the  reservoirs  would  serve  to  mitigate 
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■oat  of  Che  projecc-cauaed  loaaea  and.  In  auny  caaaa,  would 
alao  tend  to  enhance  public  hunting  opportunity  aa  well. 


***** 

In  auiny  inatancea . .  .the  aimple  act'  of  naking  Che  non-flooded 
project  landa  available  for  hunting  would  litigate  Che  loaa 
of  hunting  opportunity  reaultlng  fron  land  inundation.  In 
other  caaea,  additional  expendiCurea  for  wildlife  aMnagement 
purpoaea  will  be  required  to  mitigate  loaaea.  In  all  caaea, 
hoiraver,  Che  uaefulneaa  of  project  landa  for  hunting  can  be 
greatly  increased  by  inclusion  of  the  development  amasures 
reconaaended . 

The  FWS  indicated  that  the  annual  wildlife  reaource  value  at  the 
Belczville  project  could  be  expected  to  double  to  $36,000  if  a  $6,000 
annual  investment  for  wildlife  features  were  made  aa  an  enhancement 
Bieasure.  Wildlife  habitat  management  on  approximately  56  ha  (138  ac) 
was  recoanended  at  the  Belczville  project  in  order  to  realize  full  de> 
velopmenc  of  Che  project-asaociated  wildlife  potential  (l.e.,  $36,000 
annual  value).  The  mechanism,  whereby  the  intensive  development  and 
management  of  56  ha  could  result  in  an  additional  $18,000  of  hunting 
recreation  annually,  was  not  elucidated.  In  fact,  no  data  cotild  be  lo 
cated  which  described  the  procedures  used  to  develop  any  of  the  mone¬ 
tary  hunting  values  reported  by  Che  FWS  in  its  1961  report. 

An  exchange  of  several  letters  occurred  between  Che  FWS  and  the  CE  dur 
ing  the  two-month  period  following  submission  of  Che  FWS 'a  May  9,  1961 
report  (addendum  to  Appendix  J).  Thereafter,  the  FWS  submitted  a  fol¬ 
low-up  letter  (August  lA,  1961)  %dilch  contained  new  wildlife-related 
economic  data  for  eleven  (out  of  nineteen  original  projects)  proposed 
Delaware  River  Basin  projects,  including  the  Belczville  project.  This 


follov-up  letter  indiceted  thet  the  FW5  eeeuaed  that  both  wildlife  ait- 
igation  and  certain  enhancement  coats  were  legitimate  expenses  charge¬ 
able  either  to  the  Federal  Government  or  to  project  beneficiaries  (5), 
viz: 

Lands  recoomiended  for  acquisition  and  development  for  re¬ 
creation  fall  into  2  categories:  (1)  lands  associated  with 
"directly  related  recreation"  and  (2)  those  associated  with 
"Indirectly  related  recreation".  The  first  group  would  be 
purchased  as  a  part  of  project  cost.  They  have  been  con¬ 
sidered  as  a  part  of  mitigating  losses  to  fish  and  wildlife 
resources,  provided  the  necessary  initial  developotent  and 
subsequent  operation  and  smintenance  are  carried  out  at  the 
expense  of  the  Federal  Government  or  beneficiaries  of  the 
major  project  purposes  in  accordance  with  standard  reimburse¬ 
ment  procedure  related  to  those  major  purposes.  State  agen¬ 
cies  responsible  for  administration  of  fish  and  wildlife  re¬ 
sources  would  not  be  expected  to  pay  any  part  of  the  cost  of 
mitigating  or  coeipensating  losses  to  fish  or  wildlife  re¬ 
sources  occurring  as  a  result  of  project  construction. 

Lands  acquired  as  a  part  of  project  cost  for  "directly  re¬ 
lated  recreation"  would  also  allow  for  improvement  of  fish 
and  wildlife  resources,  over  and  above  requirements  for 
odtigation.  The  cost  of  lands,  project  modifications  (in¬ 
cluding  construction  of  eub-impoundawnts) ,  and  any  costs  re¬ 
sulting  from  modification  of  project  operations  in  order  to 
bring  about  improveaient  and  developsient  of  fish  and  wild¬ 
life  resources  represent,  we  believe,  a  cost  properly  charge¬ 
able  against  the  project,  to  be  borne  by  the  Federal  Govern¬ 
ment.  Interests  other  than  the  Federal  Government  should 
bear  all  other  development  and  Improvement  costs  for  fish 
and  wildlife  and  should  also  pay  operation  and  maintenance 
costs  of  fish  and  wildlife  facilities  other  than  any  part  of 
the  project  facilities  built  to  serve  Jointly  both  fish  and 
wildlife  purposes  and  other  purposes. 


The  second  group  of  lands,  those  associated  with  "indirectly  related 
recreation",  were  understood  to  mean  recreational  lands  purchased  by 
private  entities  in  the  project  area.  These  lands  were  not  considered 
as  constituting  sny  pact  in  the  mitigation  process. 


New  economic  data  were  provided  for  the  Beltzvllle  project  (modified 
from  earlier  flgurea  as  a  result  of  project  engineering  changes)  In  the 
FWS's  August  14,  1961, letter  (op.clt.).  This  new  presentation  listed 
mitigation  requirements  of  $5,600  for  Initial  development  and  $2,200  for 
annual  operation,  maintenance,  and  repair  (OM&R).  The  enhancement  costs 
were  estimated  at  $17,600  for  Initial  development,  with  an  annual  cost 
of  $2,600  estimated  for  OM&R.  This  combined  Investment  ($23,200  Ini¬ 
tial,  plus  $4,800  annual  OMW)  was  expected  to  provide  an  annual  bene¬ 
fit  of  $10,800.  No  Information  other  than  these  simple  monetary  fig¬ 
ures  were  provided. 

Two  years  later,  on  August  7,  1963,  which  was  nine  months  following 

authorization  of  the  Beltzvllle  project  by  Congress,  the  CE  wrote  to 

the  FWS  Regional  Director,  and  requested  additional  planning  assistance 

for  fish  and  wildlife  resources  at  the  Beltzvllle  project  (6),  viz: 

It  la  requested  that  you  Indicate  the  interest  your  Agency 
may  have  in  the  Investigations  and  studies  for  the  Beltzvllle 
Dam  &  Reservoir.  Your  views  on  fish  and  wildlife  require¬ 
ments  are  especially  desired  so  they  can  be  correlated  with 
the  planning  of  this  office.  This  information  should  be 
furnished  by  16  September  1963  so  that  schedules  can  be  es¬ 
tablished  which  will  include  your  findings  in  the  design 
memorandum  presently  under  preparation. 

It  should  be  noted  that  the  FWS  report  was  expected  in  a  little  over 
one  month's  time  (by  September  l6,  1963).  In  response,  the  FWS  staff 
requested  additional  information  from  the  CE  relative  to  project  en¬ 
gineering  and  land  acquisition  plans.  This  letter  of  December  11,  1963, 
elicited  the  following  comiwnt  by  the  CE  (7),  viz: 

The  limits  of  the  land  to  be  taken  in  fee  for  the  reservoir 
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have  not  been  established.  However,  present  criteria  estab¬ 
lish  this  limit  at  1  to  3  feet  above  the  elevation  of  the 
top  of  the  flood  control  pool,  with  a  minimum  taking  line, 
measured  300  feet  horizontally  from  the  full  flood  control 
pool  elevation. 

Using  the  available  data,  the  FUS  prepared  a  draft  report  and  circulated 
it  to  the  CE  and  other  interested  parties  on  January  20,  1964.  On 
March  2,  1964,  in  response  to  the  draft,  the  CE  advised  the  FWS  of  pro¬ 
ject  engineering  changes  (changes  which  were  basically  final).  The  CE 
indicated,  however,  that  the  location  and  extent  of  wildlife  management 
lands  at  the  project  could  not,  even  at  that  time,  be  established  due 
to  considerations  of  higher  priority  uses  (8),  viz; 

In  general,  we  concur  with  your  recommendations.  However, 
the  extent  of  land  to  be  made  available  for  wildlife  manage¬ 
ment  cannot  be  established  until  the  completion  of  our  stud¬ 
ies  on  recreational  development.  As  soon  as  these  studies 
are  completed,  this  Information  will  be  furnished  to  you. 

The  FWS's  draft  report  reflected  several  changes  from  positions  reflec¬ 
ted  in  earlier  reports  and  letters.  For  example,  enhancement  of  wild¬ 
life  values  (as  distinct  from  mitigation/compensation)  was  no  longer 
considered  a  partial  project  responsibility.  To  the  contrary,  the  FWS 
assumed  that  100%  of  the  enhancement  costs  (previously  computed  to  be 
$17,600  developsient  costs  plus  $2,600  annual  0M6>R)  would  have  to  be 
borne  by  local  interests  (i.e.,  the  PGC).  The  FWS  was  also  reconsid¬ 
ering  their  earlier  submission  that  only  56  ha  (138  ac)  of  project 
land  needed  to  be  set  aside  specifically  for  wildlife  habitat  manage¬ 
ment. 


The  1964  draft  report  contained  the  identical  $10,800  of  net  annual 
wildlife-related  benefit  value  which  had  appeared  in  the  FWS  letter  of 


August  14,  1961.  This  circumstance  provoked  the  FWS's  Regional  Office 

In  Boston,  Massachusetts,  to  prepare  the  following  critique  (9),  viz; 

In  order  to  eliminate  some  of  the  confusion  that  was  present 
In  our  earlier  reports  and  letters,  we  plan  to  state  that 
this  report  Is  based  on  more  recent  data  than  was  available 
In  the  earlier  Delaware  River  Basin  reports  and  letters,  and 
that  the  evaluations,  conclusions,  and  recomokendatlons  In 
the  present  report  supersede  those  contained  In  the  previous 
reports  and  letters.  We  will  need  to  clarify  the  basis  for 
the  enhancement  benefits  of  $10,800.  This  amount  Is  the 
equivalent  of  5,400  hunter  days  If  a  $2.00  average  unit  value 
Is  used  or  3,600  hunter  days  at  a  $3.00  unit  value.  These 
figures,  according  to  the  statement  In  the  draft,  are  net. 

In  other  words ,  this  pressure  la  over  and  above  the  wlthout- 
the*proJect  values.  Furthermore,  this  benefit  accrues  to 
the  1150  remaining  acres  (l.e.,  excluding  300  acres).  A 
pressure  of  5,400  and  3,600  hunter  days,  therefore  represents 
an  average  Increase  In  annual  hunter  usage  of  44  and  3+  hun¬ 
ter-days  per  acre  over  the  entire  area.  The  draft  states 
that  Inundation  of  950  acres  will  result  In  a  loss  of  200 
hunter  days  annually.  This  Is  only  one  hunter  day  per  44- 
acres  of  bottom  land.  If  It  is  assumed  that  this  upland 
area  has  a  wlthout-the-project  usage  of  one  hunter  day  an¬ 
nually  per  five  acres,  wlth-the-project  Increase  amounts  to 
1200  to  2000  percent,  depending  upon  which  of  the  above  pres¬ 
sures  Is  us'sd.  Is  this  a  reasonable  figure? 


The  final  FWS  report,  based  upon  the  draft,  was  released  on  May  14,  1964 
(10).  This  brief  (3-page)  document  superseded  all  previous  reports  and 
constituted  the  major  FWS  Input  to  Beltzvllle  project  planning.  The 
document  was  prepared  In  cooperation  with  the  PGC. 


Pre-construction  conditions  for  specific  wildlife  populations  were  Iden¬ 
tified  only  In  a  qualitative  way.  No  specific  population  densities  or 
cover  type  data  were  submitted  (op.clt.).  viz: 

Lands  within  the  project  area  provide  good  to  excellent  habi¬ 
tat  for  such  game  species  as  whltetall  deer  and  cottontail. 

There  are  some  gray  squirrels  and  ruffed  grouse  In  the  wooded 
portions.  Small  numbers  of  pheasants  occur  naturslly,  but 
stocking  Is  necessary  to  meet  the  hunting  demand.  Fur  anl- 
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mals  Indigenous  to  the  area  include  red  and  gray  fox,  rac¬ 
coon,  nink,  muskrat,  and  skunk.  Migratory  birds  utilizing 
the  area  include  mourning  doves,  woodcocks,  and  several 
species  of  waterfowl.  Only  mourning  doves  are  found  in 
abundance . 


The  May  14,  1964,  report  identified  project  associated  Impacts  in  stan¬ 
dard  terms  for  the  time,  l.e.,  man-days  of  hunting  lost,  viz: 

Inundation  of  950  acres  will  result  in  an  average  loss  of 
200  man-days  of  hunting  annually  for  the  above  species.  The 
lands  to  be  acquired  for  multiple-use  recreation  in  conjunc¬ 
tion  with  the  reservoir  development  will  not  materially 
change  the  present  degree  of  hunting  opportunity  on  these 
lands  and,  therefore,  will  not  mitigate  the  project-occa¬ 
sioned  losses  of  the  wildlife  resources.  Any  losses  resul¬ 
ting  from  closure  of  portions  of  the  area  to  hunting  due 
to  recreational  and  operational  activities  should  be  offset 
by  benefits  derived  from  having  the  major  portion  open  to 
public  hunting. 

The  lands  planned  for  acquisition  by  the  CE  above  the  384-ha  (950-ac) 
normal  pool  were  reviewed  by  the  FUS  and  PGC  in  cooperation  with  the 
Pennsylvania  Department  of  Forests  and  Waters  (PDFW) .  The  May  14  re¬ 
port  identified  a  tract  of  121  ha  <300  ac)  as  being  necessary  and  best 
suited  for  wildlife  management  purposes  to  offset  the  anticipated  loss 
of  200  man-days  of  hunting,  viz: 

We  have  examined  the  1,400-acre  area  planned  for  acquisition 
and  find  that  the  300-acre  portion  outlined  in  plate  I  will, 
if  developed  for  wildlife  suinagement,  fully  replace  the  pro¬ 
ject-occasioned  losses.  In  order  to  accomplish  this,  a  300- 
acre  tract  as  shown  on  plate  I  should  be  made  available  to 
the  Pennsylvania  Game  Commission  for  development  and  sianage- 
ment  In  accordance  with  a  General  Plan  for  Fish  and  Wildlife 
Management.  Funds  for  the  Initial  development  and  for  oper¬ 
ation  and  maintenance  for  the  initial  five-year  period  (to 
insure  adequate  habitat  development)  should  be  provided  by 
the  Corps  of  Engineers  as  non-reimbursable  project  costs. 

These  costs  are  estimated  to  be  $5,600  for  development  and 
$11,000  for  operation  and  maintenance.  We  expect  that  wild¬ 
life  managesient  will  be  practiced  on  other  project  lands  as 
well  as  on  the  300  seres  designated,  since  such  will  be  nec¬ 
essary  in  order  to  provide  adequate  hunting  opportunities 
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on  the  project.  The  Pennsylvania  Game  Coamlssion  has  agreed 
to  develop  and  manage  the  additional  lands. 

The  Pennsylvania  Department  of  Forests  and  Waters  anticipates 
developing  the  recreational  aspects  of  Beltzvllle  Reservoir 
under  agreement  with  the  Federal  Government.  Lands  selected 
for  wildlife  mitigation  have  been  coordinated  with  that  De¬ 
partment.  Development  of  these  lands  for  wildlife  Is  expec¬ 
ted  to  complement  the  recreational  program  Just  as  recrea' 
tlonal  developments  on  remaining  project  lands  should  com¬ 
plement  wildlife  management  programs.  All  lands  acquired  at 
the  site  and  not  required  for  project  operation  or  safety  or 
for  Intensive  recreational  developsient  will  be  open  to  pub¬ 
lic  hunting.  Through  close  coordination  among  cooperating 
agencies  during  project  planning,  suxlmum  multiple-use  de¬ 
velopment  can  be  assured  between  operational,  recreational, 
and  wildlife  Interests. 

Three  specific  mitigation  reconraendatlons  were  contained  In  the  May  14, 
1964,  report,  viz: 

1.  That  approximately  300  acres  of  Federal  project  land, 
as  8ho«m  In  plate  I,  be  made  available  to  the  Pennsylvania 
Game  Commission  in  accordance  with  a  General  Plan  for  Fish 
and  Wildlife  Management  as  provided  In  the  Fish  and  Wild¬ 
life  Coordination  Act. 

2.  That  $16,600  be  provided  to  the  Pennsylvania  Game  Com¬ 
mission  to  initially  develop  and  maintain  for  a  period  of 
five  years  wildlife  habitat  on  the  aforementioned  300  acres; 
these  development  and  maintenance  costs  to  be  non-relmburs- 
able  project  expenditures. 

3.  That  public  hunting  and  wildlife  habitat  managesient  be 
permitted,  consistent  with  other  purposes  of  the  project, 
on  all  Federally-owned  lands  acquired  In  conjunction  with 
Beltzvllle  Dam  and  Reservoir  project. 

It  should  be  noted  that  the  earlier  discussion  of  possible  enhancement 
of  wildlife-related  conditions  beyond  existing  levels  was  not  renewed. 
Furthermore,  the  troublesome  $10,800  of  estimated  hunting  benefit,  re¬ 
lated  in  part  to  the  enhancement  possibilities,  was  also  omitted  from 
the  final  report. 
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The  CE  requested  more  specific  information  regarding  the  $16,600,  in¬ 
cluding  detailed  descriptions  of  the  features  and  facilities  expected 
to  be  provided  with  the  requested  funds.  The  CE  was  considering  de¬ 
veloping  the  necessary  facilities  themselves.  The  FVS  responded  that 
no  detailed  plans  were  available  and  that  the  amount  of  the  request  was 
based  upon  costs  incurred  at  similar  projects  elsewhere  (11).  The  CE 
further  indicated  that  they  were  preparing  a  recreation  plan  for  the 
remaining  project  lands  with  the  intention  of  turning  such  completed 
developments  over  to  the  PDFW  for  administration.  This  concerned  the 
FUS  as  they  had  Informal  agreements  with  the  PDFW  that  planning  for 
recreational  development  at  the  Beltzville  project  would  be  undertaken 
in  concert  with  the  PGC  so  as  to  fully  consider  wildlife  values  on  the 
recreational  lands  (12). 


The  CE's  Master  Plan,  for  which  the  FWS's  report  was  elicited,  made  no 
mention  of  the  requested  $16,600  (2),  viz: 

PRE -OPERATIONAL  COORDINATION. 

A.  Federal  Agencies. 

(1)  U.  S.  Fish  and  Wildlife  Service.  The  U.  S.  Fish  and 
Wildlife  Service,  in  a  report  on  the  wildlife  resources  at 
Che  project,  dated  14  May  1964,  has  stated  that  the  acqui¬ 
sition  of  lands  for  Joint-use  and  public-use  purposes  will 
not  change  the  degree  of  hunting  opportunity  now  present  on 
on  those  lands.  The  Service  has  recommended  that  300  acres 
of  project  land  be  set  aside  for  wildlife  management  under 
the  Pennsylvania  Game  Commission  to  mitigate  Che  loss  of 
wildlife  habitat. 


Examination  of  agency  files  during  this  study  reve8;.ed  no  related  events 
of  consequence  between  1964  and  mtd-1969.  By  mid- 1969,  the  CE  had 
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acquired  lands  needed  for  the  project  and  construction  of  the  dam  and 
appurtenant  structures  was  under  way.  Shortly  after  acquisition,  pro¬ 
tests  by  local  fanners  prompted  the  CE  to  initiate  some  on-the-ground 
management  of  agrlculturally-valuable  lands.  This  effort  did  not  suc¬ 
ceed  and  the  CE  turned  to  the  PGC  and  PDFW  for  assistance.  A  meeting 
was  held  to  activate  such  management  as  described  in  an  internal  PGC 
iaeBK>randum,  as  follows  (13): 

The  meeting  was... to  determine  whether  there  was  anything 
either  Department  might  do  to  expedite  management  (get  some 
activity  started)  on  some  of  the  former  cropland  areas  with¬ 
in  the  reservoir  acquisition  site.  Approximately  300  acres 
of  these  cropland  areas  are  designated  as  mitigation  lands 
for  wildlife  development  and  are  assigned  to  the  Game  Com¬ 
mission,  the  resialnder  falling  under  the  Jurisdiction  of  the 
Department  of  Forests  and  Waters  for  future  development. 

These  lands  now  lyin^,  fallow  have  been  the  subject  of  some 
local  criticism  to  the  Corp8--the  implication  being,  that 
though  they  have  taken  the  land,  they  are  not  doing  any¬ 
thing  with  It.  The  engineers  have  attempted  to  set  up  an 
Interim  lease  program  with  local  farmers  which  has  met  with 
no  success. 


In  response,  the  PGC  agreed  to  begin  planning  and  limited  development 

on  the  subject  lands  (op . c it . ) ,  viz: 

In  response  to  this  request  and  in  keeping  with  our  original 
obligation  and  intent  to  manage  an  assigned  area  here,  our 
people  informed  Mr.  Campbell  [CE  Real  Estate  Division]  that 
the  Game  Commission  would  move  forward  with  some  preliminary 
planning  activity  this  sutmner  In  cooperation  with  the  Soil 
Conservation  Service.  This  may  Include  a  limited  amount  of 
work  on  the  ground  such  as  laying  out  and  plowing  in  con¬ 
tours,  etc.,  depending  upon  Soil  Conservation  Service  work¬ 
load. 

The  PGC  also  proposed  that  a  management  plan  be  prepared  to  guide  de¬ 
velopment  of  the  licensed  lands. 
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A  fortuitous  development,  during  the  course  of  the  meeting  referred  to 


above,  led  to  the  preservation  of  selected  buildings  on  project  lands 

for  future  use  by  the  PGC  in  their  game  management  program.  This  was 

described  in  the  June  A,  1969,  memorandum,  viz; 

At  this  meeting,  in  the  course  of  discussing  future  develop¬ 
ment,  the  matter  of  overnite  storage  for  our  farm  equipment 
was  mentioned.  Mr.  Campbell  [CE  Real  Estate  Division]  was 
most  cooperative  and  suggested  that  we  examine  several  groups 
of  farm  buildings  not  yet  demolished.  From  these,  several 
were  selected  for  our  use.  Since  demolition  is  imminent,  at 
his  suggestion,  we  have  written  a  letter  (with  copy  to  your 
office)  to  the  Corps  of  Engineers  requesting  that  these  buil¬ 
dings  be  reserved  for  our  use. 

The  PDFW's  response  to  the  same  discussions  was  to  seek  authority  from 
the  CE  to  transfer  to  the  PGC  immediate  but  temporary  management  respon¬ 
sibility  for  selected  croplands  within  the  area  proposed  for  licensing 
to  the  PDFW.  This  proposal  was  formally  submitted  by  the  PDFW  on  July 
2,  1969  (14),  viz: 

As  an  alternative  to  agricultural  leasing  at  this  time  by 
the  Corps  of  Engineers,  I  would  suggest  a  related  program 
which  would  offer  public  benefits,  yet  would  maintain  the 
necessary  land  use  flexibility.  This  would  involve  a  co¬ 
operative  program  with  the  Pennsylvania  Came  Commission 
whereby  certain  lands  within  the  recreation  lease  area 
would  be  offered  to  the  Commission  for  management  on  a 
temporary  basis  as  an  extension  of  their  activities  at  the 
reservoir.  Some  of  the  Coimnlsslon 's  programs  are  agricul¬ 
tural  in  nature  and  could  directly  benefit  the  future  re¬ 
creational  development.  For  example,  plantings  of  shrubs 
and  hedgerows  for  wildlife  cover  and  food  would  mature  in¬ 
to  areas  suitable  for  campground  development,  yearly  plan¬ 
ting  of  wildlife  food  and  cover  crops  in  future  playfleld 
areas  would  keep  the  land  clear  for  turf  and  other  plan¬ 
ting  and  development.  Hunting  and  related  forms  of  acti¬ 
vity  would,  of  course,  be  permitted.  The  land  could  be 
managed  by  the  Commission  on  a  yearly  growing-season  ba¬ 
sis,  and  thus  would  be  readily  available  for  recreational 
development  wherever  funds  become  available.  Informative 
signs  and  newspaper  releasee  would  bring  this  program  to 
the  attention  of  the  public. 
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The  PGC  formally  requested  a  license  from  the  CE  for  the  selected 
Beltzvllle  project  lands  on  September  24,  1969  (15).  A  five-year  man¬ 
agement  plan  for  the  requested  acreage  [identified  as  Including  161  ha 
(397  ac)l  was  submitted  as  required  by  the  CE.  The  plan  identified 
small  game  and  waterfowl  as  the  target  species  groups  to  benefit  from 
Che  management  opportunities  afforded  by  the  project.  The  basic  com¬ 
ponents  of  the  plan  were:  share-cropping  on  cropland,  with  Che  PGC  re¬ 
taining  25  percent  of  all  crops  raised,  and  establishment  of  cover 
strips;  limited  cutting  to  benefit  wildlife  food-producing  trees  and 
shrubs  in  woodland  habitat;  and  establishment  of  nesting  duck  and 
geese  populations. 

On  June  1,  1970,  the  Pennsylvania  Department  of  Environmental  Resources' 
(formerly  Department  of  Forests  and  Waters)  Bureau  of  State  Parks  (PBSP) 
received  a  license  to  use  approximately  1,217  ha  (3,007  ac)  of  Beltz- 
ville  project  lands  and  waters.  On  January  2,  1971,  the  PGC  received 
a  license  to  use  141  ha  (348  ac).  On  February  11,  1971,  the  PGC  lor- 
mally  requested  authority  from  the  PBSP  to  include  59  he  (147  ac)  of 
PBSP-licensed  lands  located  contiguously  to  the  PGC  lands  for  wildlife 
management  (16). 

The  actual  area  currently  under  management  by  the  PGC  is  variously 
listed  in  the  many  related  documents,  but  most  frequently  identified  as 
including  171  ha  (422  ac) . 
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Wildlife  Roources  --  Poat-ljipound«ent  Occurrences 

Habitat  developaent 

Beltzvllle  Daa  was  closed  in  February  of  1971  and  the  lake  was  coa- 
pletely  filled  by  December  of  the  same  year.  Intensive  development  of 
day-use  recreational  facilities  was  completed  by  the  CE  on  both  sides 
of  Pine  Run  Cove,  located  on  the  north  side  of  the  lake  by  1972  (Fig¬ 
ure  1).  The  Pine  Run  Recreation  Area  is  approximately  81  ha  (200  ac) 
in  area.  After  the  initial  development  of  Pine  Run  by  the  CE,  the  PBSP 
began  operating  the  licensed  lands  as  Beltzvllle  State  Park  at  an  aver¬ 
age  annual  cost  of  $114,383  (Table  2).  Rental  of  the  Park's  concession 
facilities,  and  sales  of  launching  permits  for  non-siotorized  boats  has 
generated  an  average  annual  IncosMi  of  only  $2,242  per  year. 

The  undeveloped  Beltzvllle  project  lands  under  license  to  the  PBSP  were 
originally  planned  as  intensive  day-use  and  over-night  camping  facili¬ 
ties.  However,  this  development  has  never  been  undertaken  by  either 
the  CE  or  the  PBSP.  Hunting  is  permitted  on  688  ha  (1,700  ac)  of  the 
undeveloped  PBSP  licensed  lands.  There  is  no  specific  development  or 
management  program  for  wildlife  resources  on  the  undeveloped  PBSP 
lands . 

The  financial  burden  of  operating  Pennsylvania's  state  parks  has  forced 
the  PBSP  to  consider  a  reduction  in  their  overall  program.  One  pos¬ 
sible  economy  isove  under  consideration  (1981)  would  idraw  PBSP  sup¬ 
port  from  Beltzvllle  State  Park.  Possible  ramifications  of  such  action 
could  include  assumption  of  manageamnt  responsibilities  for  part  or  all 
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of  the  undeveloped  project  lends  currently  licensed  to  PBSP  by  the  PGC 
for  the  purpose  of  wildlife  ■anegement. 


Project  lands  licensed  and  otherwise  stanaged  by  the  PGC  for  wildlife 
purposes  were  predominately  agricultural  lands  before  acquisition  for 
the  project.  The  PGC  has  continued  to  farm  approximately  40  ha  (100  ac) 
of  these  lands  under  sharecropping  agreements  with  local  faraers.  Ac* 
cording  to  the  POC'a  management  plan,  crop  production  from  the  leased 
cropland  Is  shared,  with  the  PGC  retaining  a  one-quarter  share  of  all 
crops  raised  (17).  The  harvested  grain  Is  used  by  the  PGC  to  rear  game 
fowl  off  Che  project  under  game  farm  conditions.  Some  29  ha  (70  ac) 
remain  In  woodland  habitat.  The  remaining  lands  are  managed  mainly  In 
grassland  forage  and  shrub  or  shrub-conifer  cover  for  various  types  of 
upland  game.  The  PGC's  plan  described  management  of  these  areas  as 
follows  (op .cit . ) : 

Several  areas  close  to  the  waterline  (but  above  contour  ele¬ 
vation  651  feet)  on  Tracts  407,  409,  501  and  503  will  be 
managed  for  waterfowl  and  saiall  gasie  in  grass  and  occasion¬ 
ally,  small  grain.  Plantings  made  below  elevation  651  feet 
will  be  restricted  to  long  term  oieadow  and  pasture  seedlngs 
of  grasses  and  leguswa,  with  oats  or  other  small  grain  used 
as  a  nurse  crop  for  establishing  new  seedlngs  only.  Land 
within  Che  628  feet  to  651  feet  contours  will  not  be  used 
for  short  term  rotations  or  row  crops. 

All  large  agricultural  fields  including  sharecrop  areas  will 
be  subdivided  for  the  enhancement  of  wildlife  living  condi¬ 
tions  by  the  use  of  shrub,  shrub-conifer  or  conifer  cover 
strips.  These  strips,  using  approved,  adaptable  nursery 
seeding  provided  by  Che  Pennsylvania  Game  Commission  nursery, 
will  be  planted  In  varying  widths  according  to  terrain  and 
optimum  small  game  habitat  requirements.  Planting  will  be 
done  by  Pennsylvania  Game  Commission  Land  Management  person¬ 
nel. 
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In  addition  to  planting  in  approved  cover  stripe  in  agricul¬ 
tural  areaa,  several  conifer  plantings  will  be  made  on  poor 
soil  sites  to  iiBprove  winter  cover  conditions  for  wildlife. 

In  the  PGC's  original  game  aianagement  layout  for  the  area  (Figure  2), 

fields  2,  4,  7,  and  9  were  identified  ae  cropland,  while  tracts  1  and 

8  were  woodland.  Fields  3,  5,  and  6  were  managed  for  upland  game,  and 

field  10  was  designed  as  a  goose  pasture. 

The  PGC  has  invested  a  considerable  aiaount  of  money  in  the  sianagement 
of  the  Beltzville  licensed  lands,  primarily  as  wages  and  salaries  (Table 
3).  The  average  annual  expenditure  over  the  seven-year  period  has  been 
$16,379.  Almost  $5,000  have  been  spent  annually,  on  the  average,  to 
stock  wildlife  in  support  of  hunting. 

Wildlife  communities 

Unfortunately,  no  estimates  of  individual  wildlife  populations  associ¬ 
ated  with  project  lands  are  available.  The  CE's  Recreation  Resource 
Management  Plan  (18)  did  contain  a  partial  list  of  masmal  and  resident 
and  migratory  bird  life  that  have  been  identified  at  the  Beltzville 
project  (Table  4). 

Observations  by  local  CE  and  PGC  personnel,  as  related  during  a  tour  of 
project  lands,  indicate  no  known  use  of  the  project  by  endangered  birds, 
although  one  active  "birder"  did  observe  a  pair  of  bald  eagles  at  Beltz¬ 
ville  on  one  occasion  (Joe  Matuska,  Palmerton,  Pennsylvania,  pers.  cosm. , 
1981).  Use  of  project  lands  and  waters  by  nesting  waterfowl  is  minimal. 
An  early  PGC  plan  to  close  and  manage  selected  bays  of  the  lake  for  the 
purpose  of  waterfowl  production  was  apparently  aborted  due  to  opposition 
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Tabl«  4. 


B«lezvill«  Iskm  wlldllf*  Inventory 


C*«COf 

DldbPhli  vlrglrlana 
Kujrcto«  f rlc4n< 

Marwoca 

Maphttli  wtphltt>  {hudponica) 
MutCPla  yliop 
Odocollpue  ytrgtnt«pup 
QpdpCra  ilb<ehlcut 
Ptocvop  locor 
Scturm  cproltnpnsf 
SvlvtUgus  flortdjftua 
Ta«t<t  itriatm 
TjMlJacturm.  hudnontcuP 
Urocvon  eu^r<04rgpocot 
Vulp<a  fulv 


Oppotua 
BIacIl  b«4r 
Woodchuck 
Strlpod  tkuek 
Hlnk 

WhltPtclI  door 

Muokrac 

lUceoor 

Cray  tdulrrol 

Coetoncall  rabbit 

Chlpaaink 

Rod  aqulrral 

Cray  fox 

Rod  fox 


Blrda 


Alx  aponaa 
Anaa  acuta 
Araa  dlacora 
Anaa  platyrhmchoa 
Anaa  rubrlpoa 
Axthva  aaeftcana 
Avthya  mania 
ATthxa  yaUalnOTia 
Bonaaa  uaiballua 
Branta  bomlcia 
Branta  canadanala 
Bubo  ylrglnlanua 
Bucephala  alb^ola 
Bucopha\a  c^anguta 
Capalla  galllnaxo 
Chan  hlparhoroa 
Clatigula  Jjirailt* 
Collrua  vimlnlanua 
Colllnula  chloropua 
LophodTtoa  cucullacuo 
Molonlto  doRlandi 
Moloaxrla  aallopavo 
WTctaa  acandlaca 
;Jtua  aalo 

Phaatonua  colcMcuo 
Phllohola  otnor 
Rollua  oloaana 
tU  Ilua  Itmlcola 
Tyto  a Iba 

Zona Idur a  aa croura 


Wood  duck 
Plototl 

BluO'Wtngod  tool 
Mallard  duck 
Black  duck 
Radhaad 
Craatar  aeaup 
Canvaaback 
Ruffad  grouao 
Brant 

Canada  gooao 
Graat  bomad  owl 
Buf f laboad 
CoMon  goldonoyo 
CowBioo  anlpa 
Snov  gooao 
Oldaquav 
Bobwhlto 

Coawm  pallinulo 
Roodod  Borganaor 
Vhlto-ulngod  acocor 
Turkoy 

cwl 

Scroocb  owl 

Phoaaant 

Aaorican  woodcock 
Xing  rail 
Virginia  rail 
Bam  owl 
Mourning  dovo 


Source-  Rafarence  IS 
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from  the  boating  fraternity  (John  Booth,  Supervising  Game  Manager,  PGC, 
pers .  comm.,  1980). 

According  to  local  wildlife  law  enforcement  officers,  migratory  water- 
fowl  are  now  more  frequently  seen  to  use  the  project  than  was  the  case 
prior  to  project  construction  (David  Moyer,  Game  Protector,  PGC,  pers. 
comm.,  1980).  Purbearers  are  believed  to  have  suffered  adversely  as  a 
result  of  construction  of  the  Beltzvllle  project  and  the  resulting  loss 
of  bottomland  stream  habitat . 

Public  use 

The  readily  accessible  public  water  and  lands  of  the  Beltzvllle  project 
attract  large  numbers  of  recreatlonlsts  each  year.  CE  estimates  of 
project  use  have  averaged  over  a  half-million  visitations  annually  be¬ 
tween  1972  and  1978  (Table  5). 

Hunting  effort  estimates  at  the  Beltzvllle  project  are  compiled  each 
year  by  the  PBSP  staff  for  those  lands  licensed  to  that  agency.  Accor¬ 
ding  to  data  for  the  period  1973  through  1979  (Table  6),  developed  by 

counting  cars  (direct  observation)  and  multiplying  by  2.5  hunters  per 
car,  an  average  of  5,678  hunting  trips  have  been  supported  each  year  on 

the  688  ha  (1,700  ac)  of  PBSP  licensed  lands  opened  to  hunting.  It  Is 

noteworthy  that  the  PBSP  estimate  of  fishermen  use  for  1979  was  4.5 
times  higher  than  an  Independent  angler-estimate  developed  by  the  PFC 
over  approxlsiately  the  same  period.  The  PBSP  hunting  effort  estimate 
Is  not  considered  to  be  highly  dependable.  A  description  of  this  sit¬ 
uation  is  presented  In  Che  fishery  section  of  this  report. 
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During  the  1979-1980  fiscal  year,  the  PGC  Initiated  an  effort  to  esti¬ 


mate  use  on  the  Beltzville  management  area.  According  to  the  resulting 
estimate,  which  was  based  on  observations  by  PGC  personnel,  17,315 
hunter-trips  were  supported  on  the  Beltzville  lands  under  license  to 
the  PGC  during  the  survey  period.  Additionally,  there  were  1,000 
wildlife-observation  trips  by  non-hunters,  for  a  total  of  18,315  wild¬ 
life-related  use  visits  during  the  year  (Table  7). 

The  wildlife  production  of  the  small  acreage  under  license  to  the  PGC 
could  not,  by  Itself,  possibly  support  all  the  recreational  hunting  de¬ 
mands  placed  on  the  Beltzville  project.  To  support  the  full  magnitude 
of  hunter  Interest,  the  PGC  has  relied  upon  a  "put-and-take"  wildlife 
stocking  program  at  Beltzville.  Wildlife  stocking  records  for  the  per¬ 
iod  1972  through  1979  (Table  8)  list  ring-neck  pheasants  and  turkey  as 
the  most  commonly  released  species.  An  average  of  480  pheasants  have 
been  released  annually.  An  ever  increasing  number  of  turkeys  have  been 
released  on  project  lands  since  1976.  It  should  be  noted  that  the  PGC 
terminated  the  turkey  stocking  program  after  1980,  throughout  the  state 
Modest  releases  of  rabbits  and  quail  have  also  been  made  in  some  years 
with  the  support  of  a  local  rod  and  gun  club. 
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Table  7  .  --  Pennaylvanla  Gaae  Comlsaton  (POC)  eatl 
■ates  of  wildlife-related  public  uae  at  PGC  lleen- 
aed  Beltsvllle  project  landa  between  July  1,  1979 
and  June  30,  1980 


Target  Species 

Man-days  of  use* 

Deer 

400 

Forest  gaae  (grouse,  squirrel, 
turkeys,  etc.) 

1,125 

Small  game  (rabbit,  pheasant, 
squirrel,  dove,  etc.) 

14,200 

Waterfowl 

600 

Furbesrera 

490 

Varmlt 

500 

Total  hunting 

17,315 

Wildlife  observations 

1,000 

Total  use 

18,315 

*  Man-day  equivalent  to  a  project  vlaltatlon. 

Source:  Pennsylvania  Gmme  CoaHlaelon  LAMP  (User  est- 
Inates,  dated  9/22/80) 
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Tabla  8  -•  Nunbera  and  apeclaa  of  gaaw  an- 

la«la  aCockad  on  Baltxvllla  project  landa 
licensed  to  the  Pennaylvanla  Gene  CobbiIs- 


Sion 

1972-1979 

Wildlife  planted 

Tear 

Species 

Nuad>ers 

1972 

Ring-neck  pheasant 

400 

1973 

Ring-neck  pheasant 

400 

Bobwhlte  ouall 

40 

(20  pair) 

Rabbit 

32 

(16  pair) 

1974 

Ring-neck  pheasant 

800 

Rabbit 

20 

(10  pair)* 

1975 

Mo  Infomatlon 

1976 

Ring-neck  pheasant 

280 

Turkey 

8 

1977 

Rlng-ne<'k  pheasant 

300 

Turkey 

12 

1978 

Ring-neck  pheasant 

500 

Turkey 

16 

1979 

Rlng-ncck  pheasant 

700 

Turkey 

17 

*  Stocked  by  Pohopoco  Rod  and  Gun  Club 
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Wildlife  Resources  —  Dlacusslon  of  Planning  Input 

Wlldllfe-releted  planning  forthe  Beltzvllle  Lake  project  covered  a  re¬ 
latively  short  period.  The  Initial  FWS  Input  (1960)  was  drawn  from  the 
extensive  reconnaissance- level  Information  prepared  for  all  of  the  water 
developssent  projects  under  consideration  at  that  time  in  the  Delaware 
River  Basin.  Few  specific  data  were  contained  in  that  general  discus¬ 
sion.  The  first  site-specific  data  were  contained  in  the  May  9,  1961, 
addendum  to  the  earlier  report.  What  were  essentially  the  final  plan¬ 
ning  reconaendatlons  forthcoming  from  the  FWS  for  the  Beltzvllle  pro¬ 
ject  were  contained  In  their  report  of  May  14,  1964.  Therefore,  most 
of  the  planning  effort  occurred  over  the  three-year  period,  1961-1964, 

A  number  of  fundamental  changes  In  position  are  reflected  In  the  var¬ 
ious  letters  and  reports  prepared  by  the  FWS  throughout  this  relatively 
short  period.  The  earliest  site-specific  FWS  report  (1961)  Indicated 
that  federal  acquisition  of  an  area  around  Beltzvllle  lake  roughly 
equivalent  In  size  to  the  lands  expected  to  be  permanently  flooded,  and 
opening  of  these  lands  to  public  hunting,  would  recover  all  project-as¬ 
sociated  wildlife  (l.e.,  hunter-use)  losses  at  the  Beltzvllle  project. 

In  fact,  a  small  annual  benefit  of  $1,000  was  projected  from  such  ac¬ 
tion.  Further,  the  FWS  proposed  that  intense  management  of  a  56 -ha 
(138-ac)  area,  or  one-tenth  of  the  lands  expected  to  be  acquired  for 
recreational  purposes,  would  nearly  double  the  wlth-projact  wlldllfa 
resource  value  —  from  $519,000  to  $1,028,000  --  over  the  project  life. 
The  proposed  Intensive  management  was  expected  to  cost  $6,000  annually 
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or  $150,000  total.  By  comparison,  the  wlthout-project  wildlife  value 
In  the  project  area  was  placed  at  $494,000  over  a  like  period. 

A  mere  three  months  later,  the  FWS  indicated  that  mitigation  of  wild¬ 
life-associated  damages  at  Beltzvllle  would  require  special  action  In 
the  form  of  an  Initial  Investment  of  $5,600  and  an  annual  OM&R  cost  of 
$2,200  on  a  portion  of  project  lands.  Therefore,  this  updated  evalua¬ 
tion  served  to  abandon  the  concept  of  full  mltlgatlon/compensatlon 
through  simple  conversion  of  land  from  private  to  public  ownership  and 
opening  such  lands  to  public  use. 

The  final  FWS  report,  released  In  1964,  reiterated  this  later  position, 
and  Indicated  that  the  loss  of  384  ha  (950  ac)  to  the  Beltzvllle  pro¬ 
ject  Impoundment  would  result  in  a  yearly  loss  of  200  man-days  of  hun¬ 
ting.  To  recover  the  200  man-days  of  hunting,  the  FWS  reconnended  In¬ 
tense  management  of  a  121-ha  (300-ac)  area  of  project  land  at  the  same 
costs  enunciated  In  1961.  These  costs  Included  $5,600  for  Initial  de¬ 
velopment  and  $2,200  for  annual  06M  over  a  period  of  five  years.  Thus, 
the  total  five-year  cost  was  projected  as  $16,600. 

The  FWS  developed  only  three  mitlgatlon/con^ensatlon  recommendations 
during  project  planning  for  the  Beltzvllle  project,  two  of  which  are 
reflected  In  the  preceding  discussion.  The  first  recoomendatlon  was  to 
license  121  ha  (300  ac)  of  project  lands  to  the  PGC  for  wildlife  man¬ 
agement  purposes.  The  second  recommendation  was  for  provision  at  pro¬ 
ject  cost  of  $16,600  to  pay  for  the  Initial  development  and  operational 
costs  for  the  first  five  years  of  the  121-ha  tract.  The  third  FWS  re- 


comnendation  was  that  public  hunting  be  allowed  on  the  remaining  pro¬ 
ject  lands  to  the  extent  consistent  with  other  project  purposes. 

This  rather  casual  treatment  of  mitigation  Issues  was  highlighted  by 
two  later  occurrences .  The  CE  developed  the  recreational  facilities 
at  the  Pine  Run  Recreation  Area  located  on  the  lake's  north  side,  and 
turned  operational  responsibilities  for  the  facilities  over  to  the 
PBSP.  A  similar  approach  to  the  wildlife  mitigation  features  was  con¬ 
sidered  by  the  CE  In  1964.  However,  when  the  CE  sought  specific  plans 
from  the  conservation  agencies,  setting  forth  development  features  de¬ 
sired  for  the  mitigation  lands,  no  such  plans  were  forthcoming.  In 
fact ,  the  FWS  notified  the  CE  that  no  specific  plans  had  been  developed 
for  the  requested  funding  and  that  the  $16,600  request  was  based  on 
prior  experiences  at  similar  facilities.  Another  example  of  the  frail¬ 
ties  of  the  wildlife  planning  process  related  to  the  provision  of  buil¬ 
dings  lucated  on  project  lands  to  the  PGC  for  storage  of  equipment 
needed  for  management  of  the  mitigatory  lands .  These  accommodations 
which  were  eventually  provided  by  the  CE,  occurred  wholly  Inadvertently 
as  a  result  of  fortuitous  remarks  made  by  field  staff  during  an  Infor¬ 
mal,  Interagency  tour  of  project  lands.  There  had  been  no  coordinated 
plan  or  previous  request  Issued  by  the  conservation  agencies  for  these 
Important  facilities  during  the  planning  phases  for  Beltzvllle. 

The  relatively  low  priority  which  the  CE's  Philadelphia  District  accor¬ 
ded  to  wildlife  mitigation  matters  at  Beltzvllle  Is  abundantly  evident 
from  the  available  records.  Each  time  the  FWS  sought  specific  land 
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acquisition  or  allocation  data  upon  which  to  base  Chair  aitigation  re- 
connendations ,  the  development  agency  responded  only  in  the  most  gener¬ 
al  of  terms.  In  fact,  the  record  seems  to  indicate  that  the  121-ha 
(300-ac)  tract  eventually  assigned  to  wildlife  mitigation  purposes  was 
allocated  as  a  result  of  agreements  reached  during  conferences  between 
the  two  state  agencies  (PGC  and  PBSP). 

The  short  lead  time  provided  by  Che  C£  for  requested  FVS  planning  re¬ 
ports,  constitutes  yet  another  reflection  of  Che  degree  of  concern  held 
by  the  construction  agency  for  wildlife  impacts  on  the  BelCzvllle  pro¬ 
ject.  It  is  certainly  fair  to  assume,  however,  that  Che  early  FViS 
position  --  Chat  full  mitigation  of  the  hunting  loss  at  BelCzvllle 
could  be  attained  by  mere  acquisition  and  opening  of  project  lands  to 
hunting  --  influenced  Che  CE's  apparent  low-priority  assessment  of  the 
wildlife  issues.  It  remains  a  matte?  of  record  that  at  no  point  did 
Che  construction  agency  or  project  beneficiaries  incur  additional  costs 
related  to  losses  of  wildlife  resources  associated  with  the  permanent 
Inundation  of  384  ha  (950  ac)  of  habitat  on  Pohopoco  Creek. 

Records  show  Chat  Che  PGC  has  obtained,  on  Che  average,  $1,773  worth  of 
grain  annually  from  sharecroppers  using  Beltzville  project  lands.  The 
$1,773,  which  is  used  by  the  PGC  to  rear  pen-raised  game  birds,  falls 
far  short  of  putting  the  PCC's  Beltzville  management  program  on  a  pay- 
as-you-go  basis.  However,  the  PGC  is  able,  using  the  resources  gener¬ 
ated  at  Beltzville,  together  with  an  average  annual  subsidy  of  $14,000 
froai  ocher  sources,  to  provide  many  times  more  recreational  use  on  the 
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Beltzville  project  lands  than  existed  on  the  same  lands  prior  to  pro¬ 
ject  constiruction ,  or  would  be  likely  to  exist  in  the  absence  of  the 
project . 

It  is  reasonably  evident  from  available  use-data  for  the  Beltzville  pro¬ 
ject  that  the  readily  accessible,  public  lands  surrounding  Beltzville 
Lake  attract  tremendous  numbers  of  hunters.  If,  prior  to  project  con¬ 
struction,  hunting  effort  was  more  or  less  uniformly  distributed  over 
the  entire  project  area,  the  200  aian-days  estiotated  by  Che  FWS  for  the 
384-ha  (950-ac)  area  of  inundation  would  have  represented  a  wlthouC- 
project  hunting  effort  equivalent  to  780  man-days  for  the  entire  fee 
acquisition  area  of  1,495  ha  (3,695  ac).  Current  use-estimates, 
though  far  from  perfectly  acquired,  reflect  hunter-use  of  project  lands 
of  perhaps  20,000  crips  annually,  or  approximately  25  times  greater 
than  pre-project  levels. 

The  opportunity  which  has  been  afforded  the  PGC  at  Beltzville  to  supply 
an  abundance  of  hunting  opportunities  was  made  possible  largely  through 
an  Intensive  put-and-take  pheasant  stocking  program.  However,  use  of 
project  lands  where  wildlife  resources  are  essentially  unmanaged  (i.e., 
the  largely  forested  PBSP-licensed  lands),  provides  perhaps  1,000  to 
2,000  (estimated  by  PBSP  at  5,680)  hunter-trips  per  year.  These  data 
strongly  bely  the  FWS's  1964  contention  that  public  acquisition  of  pri¬ 
vate  lands,  and  opening  of  these  lands  Co  public  hunting,  would  fail  to 
provide  enhanced  hunting  opportunity.  In  this  regard,  the  earlier  FWS 
report  of  1961  was  significantly  more  accurate. 
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An  original  prime  manageawnt  objective  of  the  PGC  for  the  Beltzvllle 
lands  was  the  development  of  new  flocks  of  ducks  and  geese.  It  was 
hoped,  by  stocking  pen-reared  waterfowl  Into  protected  coves  suitable 
to  support  nesting,  thereby  promoting  successful  reproduction,  that  the 
new  lake  habitat  could  be  used  to  establish  new  waterfowl  populations . 
The  program  would  have  required  some  type  of  zoning  of  selected  small 
coves  to  prevent  disturbance  of  these  limited  areas  by  intrusion  of 
boats  during  the  waterfowl  rearing  season.  This  plan  was  an  unqualified 
failure,  due  In  large  meaaure  to  opposition  from  boating  enthusiasts. 
Their  opposition  prevented  closure  of  the  necessary  cove  habitat  to 
boat  travel.  This  failure  was  the  direct  result  of  resource  allocation 
decisions  favoring  project  uses  that  were  incompatible  with  wildlife 
management  objectives. 
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FISHERY  RESULTS  AMD  DISCUSSION 


Fl«hTY  R«source»  --  Pre-i— oundient  Pr»dlcttop» 

B«ltxvllle  Lxk«  was  a  coaponant  of  tba  DeLawara  Rlvar  RasLn  coaiprahan- 
slva  davelopnant  plan.  As  such,  Cha  projact  was  treated  In  the  FVS's 
coaprahanslva  basln-wlda  fish  and  wildlife  evaluation  raport  released  in 
1960  (3).  The  1960  report  presented  reconnalssance*quallty  data  for  21 
developisent  projects  proposed  for  the  Delaware  River  Basin.  Resource 
iispacta  were  presented  generally  as  cooposite  gains  or  losses  within 
general  categories  of  resource  types  and,  as  such,  ware  not  separable  by 
individual  projects.  Data  therein  relating  specifically  to  Beltzville 
fishery  issues  were  essentially  llwited  to  the  expected  project-associ- 
atcd  loss  of  a  streas  fishery  for  trout  and  to  the  recosssended  acquisi¬ 
tion  of  11  kn  (6.5  Bi)  of  public  fishing  rights  and  developaant  of  pub¬ 
lic  facilities  along  the  renaining  streas  as  altigation. 

This  Bsjor  coaq>rehens ive  report  was  followed  by  several  addenda  in  the 
form  of  letters  which  duplicated  or  clarified  data  contained  in  the  1960 
report.  The  first  site-specific  data  provided  for  the  Beltzville  pro¬ 
ject  were  released  by  the  FVS  on  May  9,  1961  (4),  as  an  addendua  to  the 
coaprehensivc  Delaware  River  Basin  Report.  This  document  indicated  that 
the  monetary  value  of  Che  fishery  resources  without  the  project  were 
$3,000  annually  and  would  be  $7,000  annually  with  cha  project,  thereby 
enhancing  the  value  of  Che  resident  fishery  by  $4,000  annually. 

The  Flood  Control  Act  of  1962  contained  authorization  for  construction  of 

Che  Beltzvilla  project  for  wster  supply,  recreation,  and  flood  control 
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purposes.  Ir  August  of  1963  Che  CE  requested  specific  plsr.nlng  Infer- 
■atlon  froa  the  PWS  (6),  viz- 

It  is  requested  thet  you  IndlceCe  the  Interest  your  Agency 
BMy  heve  In  the  Invcstigstlons  end  studies  for  Che  Beltzvllle 
Dui  &  Reservoir.  Your  views  on  fish  end  wildlife  require¬ 
ments  sre  especlelly  desired  sc  they  cen  be  correleced  with 
Che  pfenning  of  this  office.  This  Information  should  be  fur¬ 
nished  by  16  Septeeiber  1963  so  Chet  schedules  cen  be  estab¬ 
lished  which  will  Include  your  findings  in  the  design  memoren- 
dun  presently  under  preperetlon. 

An  Intemel  staff  report  prepered  in  ('ctober  of  1963  by  PPC  personnel 

contelned  the  following  pertinenc  obsrrvetlons  with  regard  Co  Che  stream 

fisheries  of  Che  project  locale  (19>,  viz: 

It  appears  chat  due  to  the  construction  of  the  proposed 
Beltzvllle  Dam  Che  sportsmen  of  Pennsylvania  ere  going  to 
lose  about  seven  miles  of  good  trout  water.  At  the  present 
date,  Pohopoco  Creek  la  stocked  its  entire  length  In  Carbon 
Co  inCy  which  Is  approxlsutelv  twelve  miles  and  aiaounts  to 
101.8  acres.  The  area  to  ba  lapounded  Is  Che  best  part  ot 
the  stream.  The  resialnlng  areas  shove  and  below  are  of 
sosMwhat  poorer  quality  --  the  lower  area  being  Che  poorer 
of  Che  two. 


*  *  *  *  ♦ 

In  regard  to  tha  down  stream  fishery.  If  the  drawoff  of 
this  lake  is  to  be  from  the  bottom,  some  provisions  should 
be  sMde  Co  acquire  Che  land  along  the  stream  down  to  Che 
Lehigh  River  end  Che  scream  Itself  should  be  Improved  with 
devices  to  provide  a  maxlaium  fishery  for  Che  general  pub¬ 
lic.  1  feel  Chat  should  a  ressonable  fishery  appear  here 
with  a  cold  water  drawotf,  private  Interest  would  acquire 
this  area  and  It  would  be  lost  Co  the  public. 

Should  this  ares  be  acquired  end  improved,  Che  devices  would 
have  Co  be  of  a  permanent  type  to  withstand  the  proposed 
maximum  discharge  of  130U  cts.  in  regard  to  the  effect  the 
constant  minimum  discharge  would  have  on  the  existing  fishery 
In  Che  Lehigh  River  Itself,  I  doubt  that  thr  proposed  35  cfs 
would  have  much  effect  on  the  mine  acid  content  of  the  Lehigh 
In  this  area.  However,  this  would  depend  on  the  amount  of 
acid  water  that  is  being  brought  Into  the  Lehigh  River  from 
Che  four  strcjuu  which  contribute  the  acid.  It  la  also 
doubtful  Chat  any  Influence  would  be  felt  downstream  In  Che 
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Allentown  -  Bethlehem  -  Eaeton  aree  by  the  ninlmaiii  discharge. 
However,  the  ■axlmuoi  discharge  Bay  have  some  effect  depend¬ 
ing,  of  course,  on  existing  conditions  at  the  time. 

In  response  to  a  FVS  request  for  additional  descriptive  siaterlal,  the 

CE  provided  the  following  f isheries-related  information  for  the  proposed 

Beltsville  project  (7),  viz: 

As  requested  by  Hr.  Charles  Laraen  of  your  office,  the  fol¬ 
lowing  information  is  furnished  for  use  in  preparation  of 
your  report  on  the  flah  and  wildlife  aspects  of  Che  Beltz- 
vllle  Dam  and  Reservoir  project. 

The  minimum  flow  through  the  outlet  works  will  be  35  CFS. 

However,  Che  regulation  plan  for  actual  operation  will  con¬ 
sider  providing  releases  of  30  CFS,  or  greater,  «/hen  water 
is  available. 

Bottom  releases  will  be  provided  in  the  outlet  works  and 
will  allow  coaipleCe  drawdown  of  the  reservoir.  From  our 
experience  In  other  reservoirs.  It  may  be  possible  to  main¬ 
tain  release  CeaiperaCures  of  lass  than  70‘ F  by  use  of  the 
bottom  release. 

Present  criteria  establish  Che  upper  limit  of  clearing  In 
the  reservoir  at  3  feet  above  the  long-term  storage  pool 
level,  elevation  623  feet.  The  lower  limit  will  be  deter¬ 
mined  upon  completion  of  further  investigations. 

The  recreation  pool  will  be  at  Che  level  of  the  long-term 
storage  pool,  elevation  623  feet,  and  will  be  maintained 
from  13  Nay  until  Labor  Day.  There  will  be  sosu:  fluctua¬ 
tion  in  Che  elevation  of  the  surface  as  required  by  the 
destand  for  water  supply.  For  example,  there  is  a  20X 
probability  of  there  being  a  10-ft.  fluctuation  of  the  pool 
surface  during  this  period. 

Channelization  of  Pohopoco  Creek  downstream  of  Che  dam  Is 
not  proposed  because  the  limiting  channel  capacity  (1,300 
CPS)  downstream  of  Che  dam  will  accoasodate  the  planned 
release. 

The  fourth  Item,  relating  to  water  level  fluctuation,  became  a  matter  of 
later  concern  with  regard  to  Che  potential  Installation  of  fish  attrac¬ 
tion  structures. 
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The  FWS  clrcuLeted  a  review  draft  of  their  fishery  evaluation  on  June  12 


1964.  The  draft  contained  essentially  the  sane  Information  as  the  final 
report  which  was  released  approximately  two  months  later.  The  review 
draft  did  elicit  some  enlightening  comments  from  affected  agencies, 
several  of  which  warrant  mention. 


The  C£  appeared  cautious  regarding  the  oxygen  levels  that  would  { revall 
In  Pohopoco  Creek  below  the  dam  If  downstream  releases  were  obtained 
from  a  bottom  discharge  as  was  planned  by  the  CE  at  that  tlaie.  This 
concern  was  voiced  In  a  CE  letter  to  the  FWS  dated  June  24,  1964  (20), 
viz; 


Your  review  draft  dated  11  June  1964  on  fishery  resources  at 
the  Beltzvllle  Dam  and  Reservoir  project  has  been  reviewed. 

There  appears  to  be  no  conflict  of  Interest  between  your  re¬ 
commendations  and  the  plans  as  proposed  for  this  project. 

However,  It  Is  requested  that  you  indicate  In  your  report 
the  specific  need  for  either  multiple-level  releases  or  bot¬ 
tom  releases  In  the  outlet  works.  Previous  contacts  with 
your  Trenton  area  office  have  indicated  that  bottom  releases 
are  sufficient  and  that  multiple  releases  are  not  required 
for  oxygen  replenishment  downstream  of  the  reservoir.  From 
our  experience  in  other  reservoirs,  the  bottom  release  should 
maintain  release  temperatures  of  less  than  70°F. 

The  FWS  responded  on  July  2,  1964,  that  bottom  releases  were.  In  fact, 

sufficient  to  provide  the  desired  temperature  water.  No  awntlon  was 

made  of  oxygen  requirements  (21),  viz: 

In  your  letter  you  requested  that  we  Indicate  In  our  report 
specific  needs  for  either  multiple  level  releases  or  bottom 
releases  In  the  outlet  works. 

It  Is  our  understanding  that  a  minimum  flow  of  35  c.f.s. 
will  be  provided  at  all  times  and  SO  c.f.s.  msintalned  when 
water  Is  available,  and  that  reservoir  releases  will  be 
less  than  70°F. 

Bottom  releases  would  be  acceptable  to  us  provided  that  the 
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teaiperature  of  the  released  water  does  not  exceed  the  above 
tea^erature  (l.e.  70'^F). 


As  was  a  coanon  occurrence  during  Beltzvllle  planning,  In  their  response 
to  the  FWS  draft  report,  the  CE  was  pressing  to  meet  publication  dead¬ 
lines  and  requested  the  final  report  be  submitted  In  less  than  six  days 
(20),  viz: 

I  would  appreciate  receipt  of  the  final  report  as  soon  as 
possible  to  prevent  any  delay  In  the  submission  of  the  Gen¬ 
eral  Design  Memorandum  for  this  project,  which  is  scheduled 
for  30  June  1964. 

The  final  report  differed  from  the  draft  only  In  the  respect  that  the 
general  subject  of  reservoir  zoning  was  raised.  Reservoir  zoning  was 
first  suggested  by  the  CE.  The  concept  was  supported  by  the  PFC  al¬ 
though  the  absence  of  an  enforceable  state  zoning  policy  Indicated  to 
the  PFC  that  a  very  general  treatment  should  be  used  In  the  FVS  report 
(22),  as  follows: 

Please  be  advised  that  the  Pennsylvania  Fish  Coonlssion  has 
not  officially  adopted  a  siotorboat  zoning  policy.  I  would, 
therefore,  suggest  you  present  your  report  regarding  the 
fisheries  resources  of  the  Beltzvllle  Dam,  disregarding  com¬ 
ments  concerning  boating.  1  would  imagine  that  by  the  time 
the  Beltzvllle  project  reaches  the  construction  stage,  we 
may  be  in  a  much  better  position  to  rccosamend  zoning  regu¬ 
lations  suitable  for  all  recreational  uses. 

The  FWS's  final  report  was  released  on  September  2,  1964  (23).  This 
brief  (four-page)  letter-report  was  based  on  accurate  engineering  data, 
and  contained  fishery  resource  Impact  projections  and  specific  recom¬ 
mendations  for  mitigation  actions  at  the  Beltzvllle  project.  No  subse¬ 
quent  reports  were  published;  therefore,  the  1964  document  constituted 
the  prlsMry  planning  report  with  regard  to  the  fishery  Impacts  associ¬ 
ated  with  the  Beltzvllle  Lake  project. 
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Engineering  date  assumed  by  Che  FVS  in  the  1964  report  Included  several 
important  features  proposed  by  Che  CE.  The  reservoir  was  expected  Co 
cover  383  ha  (947  ac)  at  normal  pool  and  remain  stable  at  this  level 
through  the  recreational  season.  The  Pohopoco  River  below  the  dam  was 
expected  to  remain  unchannelized  and  to  receive  a  minimum  flow  of  35  cfs 
at  a  temperature  not  to  exceed  21  C  (70  F). 


The  1964  FWS  report  stated  that,  prior  to  the  project,  Che  affected 
river  sections  contained  both  native  species  and  stocked  trout,  and  an¬ 
nually  supported  an  estimated  600  angler-days  per  river  mile,  viz: 

Without  Che  project  Che  12  miles  of  Pohopoco  Creek  and  1 
stile  of  Pine  Run  to  be  affected  by  the  project  will  provide 
an  annual  average  of  4,800  man-days  of  fishing  in  the  8-mile 
section  of  the  reservoir  site  and  3,000  man-days  of  fishing 
in  Che  downstream  5-mile  segment.  The  major  fish  species 
taken  are  brotm  and  rainbow  trout  stocked  by  the  Pennsylvania 
Fish  Commission,  with  some  wanowaCer  species  such  as  small- 
mouth  bass  and  bullhead  providing  additional  sport. 

The  report  indicated  further  chat,  with  she  project  in  place  and  with 

only  minimum  facilities,  angling  use  would  increase  Co  a  level  some 

four  times  greater  chan  the  pre-lmpoundsKnt  use,  viz: 

With  the  project  Che  average  annual  fishery  use,  with  min¬ 
imum  basic  facilities,  is  estismted  to  be  33,300  fisherman- 
days  having  a  value  of  $50,000.  This  value  assuates  develop¬ 
ment  of  adequate  access  to  the  reservoir  site  and  affected 
reaches  of  Pohopoco  Creek,  and  Includes  an  Initial  minimum 
of  two  access  areas  with  boat  ramps  and  parking  lots  with  a 
total  capacity  of  150  cars  and  trailers  (plate  I).  Within 
ten  years,  at  a  rate  which  would  meet  the  anticipated  in¬ 
crease  in  fishery  use,  an  additional  access  area  would  be 
developed  with  a  boat  ramp  and  parking  area  for  150  cars  and 
trailers  (plate  I).  It  also  assumes  provision  for  complete 
reservoir  drawdown,  and  fishing  use  of  the  entire  reservoir 
site  at  all  times  in  accordance  with  State  law.  The  fishery 
in  Che  tailwater  section  of  the  Beltzville  Dam  and  Reservoir 
area  is  insignificant.  However,  a  huge  gravel  area  exists 
in  this  locality  Chat  could  double  as  a  parking  facility  for 
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200  cars  or  oiore  and  provide  access  for  more  fishermen  than 
it  does  now  if  fishing  in  this  three  to  four  mile  tailwater 
stretch  ever  picked  up  (plate  I).  These  parking  and  access 
areas  should  be  made  available  to  the  Pennsylvania  Fish  Com¬ 
mission  who  will  be  responsible  for  adsiln is taring  and  main¬ 
taining  these  areas. 

This  discussion  does  not  define  a  specific  period  over  which  the  pro¬ 
jections  were  computed.  The  computation  may  have  embraced  a  50-year 
period  of  project  analysis,  which  was  the  custosiary  evaluation  period 
for  other  projects.  Allocation  of  specific  portions  of  the  use  predic¬ 
tion  (33,300  man-days)  between  the  reservoir  and  Pohopoco  Creek  below 
the  dam,  is  not  possible  even  though  use  of  the  tailwater  area  was  des¬ 
cribed  as  insignificant. 


Two  management  actions  were  recommended  to  enhance  the  recreational 
fishery  at  Beltzville  Lake.  Sach,  if  successfully  implemented,  was  ex¬ 
pected  to  result  in  increased  angler-use  of  the  lake.  The  two  recom¬ 
mendations  were  as  follows: 

Facilities  for  the  continuing  control  of  rough  fish  species, 
especially  carp,  would  be  desirable.  This  could,  in  part, 
be  accomplished  through  reduction  of  the  pool  level  at  least 
two  feet  for  a  period  of  three  to  five  days  immediately  fol¬ 
lowing  carp  spawning.  This  operation  would  serve  to  destroy 
spawn  through  exposure  to  the  air.  The  timing  of  this  con¬ 
trol  technique  is  of  extreme  importance  and  should  be  under¬ 
taken  when  requested  by  the  Pennsylvania  Fish  Coaaaission. 

This  control  would  produce  an  annual  benefit  of  1,250  fish¬ 
erman  days  having  a  net  recreational  value  of  $1,9(X). 

To  concentrate  fish  for  more  efficient  fisherman  utilization, 
crib-type  log  shelters  should  be  installed  at  project  cost. 

One  shelter  for  approximately  each  10  surface  acres  of  the 
long-term  storage  pool  or  95  shelters  should  be  installed. 

Specific  information  pertaining  to  location,  placement,  and 
size  of  log  shelters  should  be  determined  through  coordinated 
efforts  between  your  staff  and  the  Pennsylvania  Fish  Commis¬ 
sion  to  facilitate  construction  during  the  clearing  opera¬ 
tions  in  specified  areas.  It  is  estimated  that  construction 
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of  log  shelters  would  cost  ebout  $9,300.  These  shelters 
would  produce  an  annual  benefit  of  2,200  fishenian-days 
over  the  succeeding  five  years  having  a  net  recreational 
value  of  $3,250.  These  structures  will  have  a  long  life, 
and  be  maintained  by  the  Pennsylvania  Fish  Commission. 


The  FWS's  1964  report  contained  seven  additional  recoasnendations  to  fac¬ 
ilitate  recreational  fishing  at  the  Beltzville  project.  The  complete 
list  of  nine  recoaaendations  are  reproduced  below  Just  as  presented  in 
the  planning  report,  viz: 

1.  That  operation  plans  for  the  reservoir  include  a  provi¬ 
sion  for  annual  lowering  of  the  water  level  about  two  feet 
for  a  period  of  3  to  5  days  when  requested  by  the  Pennsyl¬ 
vania  Fish  Commission. 

2.  That  during  clearing  of  the  reservoir  area,  provision 
be  made  for  the  construction  of  95  log  fish  shelters  for 
fishery  manageaiant  purposes  at  project  cost. 

3.  That  the  project  lands  and  waters  required  for  fishery 
aianagement  purposes  be  made  available  to  the  Pennsylvania 
Fish  Commission  under  a  General  Pljin  for  fish  and  wildlife 
unagement  in  accordance  with  Section  3  of  the  Fish  and 
Wildlife  Coordination  Act. 

4.  That  two  access  areas  with  a  total  capacity  of  150  cars 
and  trailers  be  constructed  Initially  and  an  additional  ac¬ 
cess  area  with  parking  for  ISO  cars  and  trailers  and  a  boat 
ramp  be  reserved  for  future  developsient  at  the  reservoir 
site  (plate  1). 

5.  That  the  existing  gravel  area  located  at  the  tailwater 
section  of  the  Beltzville  Dam  and  Reservoir  (plate  I)  be 
made  to  serve  as  a  parking  and  access  area. 

6.  That  the  above  parking  and  access  areas  be  made  avail¬ 
able  to  Che  Pennsylvania  Fish  Coomiission  trho  will  be  re¬ 
sponsible  for  administration  and  maintenance. 

7.  That  Federal  lands  and  project  waters  in  the  project 
area  be  open  to  free  use  for  fishing  so  long  as  title  to  Che 
Che  lands  and  structures  remains  in  the  Federal  Government, 
except  for  sections  reserved  for  safety,  efficient  operation, 
or  protection  of  public  property. 
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8.  That  such  additional  modifications  to  achieve  maximum 
project  benefits  be  made  in  project  facilities  or  operations, 
subsequent  to  completion  of  construction,  as  siay  be  desirable 
to  obtain  maximum  over-all  project  benefits,  on  the  basis  of 
follow-up  studies  by  this  Bureau  to  improve  or  supplement 
measures  taken  for  the  conservation  and  developstent  of  fish¬ 
ery  resources. 

9.  That  reservoir  zoning  regulations  for  motor  boat  use  be 
determined  Jointly  by  the  Pennsylvania  Fish  Coimnission,  the 
Pennsylvania  Department  of  Forests  and  Waters,  the  Corps  of 
Engineers,  and  the  Bureau  of  Sports  Fisheries  and  Wildlife 
and  these  regulations  be  included  In  the  Master  Plan  for 
this  area. 


The  fish  shelter  recommendation  was  later  withdrawn  as  a  result  of 
changes  in  project  operational  plans  which  added  to  the  extent  of  anti¬ 
cipated  water  supply  withdrawals.  It  may  be  recalled  that  in  1963  the 
CB  advised  the  FWS  that  water  supply  withdrawals  could  cause  as  much  as 
3  m  (10  ft)  of  fluctuation  in  the  water  level  of  the  lake  (7).  During 
telephone  conversations  of  November,  1968,  the  CE  advised  PFC  fishery 
staff  that  updated  engineering  and  operational  plans  indicated  that 
water  levels  could  fluctuate  as  siuch  as  4.6  m  (15  ft)  at  Beltzville 
Lake.  The  affected  PFC  field  biologist  then  corresponded  directly  with 
the  CE  to  the  effect  that  the  fish  attractors  were  no  longer  feasible 
(24),  viz: 

This  letter  is  a  confirmation  of  our  telephone  conversation 
of  November  6,  1968. 

Originally  the  Pennsylvania  Fish  Coomission  had  requested 
the  installation  of  fish  attractors  In  Beltzville  Dam  in  a 
depth  of  10-12  feet  of  water.  Since  there  may  be  a  15  foot 
fluctuation  in  the  recreation  pool  level  this  depth  could 
not  be  used  and  the  devices  would  have  to  be  located  In 
about  25  feet  of  water  during  periods  of  normal  recreation 
pool  level.  This  would  place  them  In  the  thermocline  and 
therefore  would  not  be  used  by  the  warmwater  species  for 
which  they  were  originally  requested. 
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Since  they  must  be  located  at  this  depth  to  remain  under  at 
least  4  feet  of  water  during  the  period  of  maximum  drawdown 
it  is  felt  that  they  will  not  serve  a  useful  purpose,  and 
not  be  worth  the  effort  or  expense  of  installation. 

Also,  during  a  fall  drawdown  we  would  prefer  that  there  not 
be  hiding  places  for  the  panfish.  It  is  a  good  management 
practice  to  draw  lakes  down  in  the  fall  to  drive  the  pan- 
fish  out  of  their  hiding  places,  such  as  weed  beds,  and  make 
them  available  to  the  predator  species. 

•fc  *  ★  *  * 

Therefore,  it  will  be  satisfactory  with  the  Pennsylvania 
Fish  Commission  if  the  attraction  devices  are  deleted  from 
Beltzville  Dam. 

Shortly  following  the  staff  letter  from  the  PFC  field  biologist  to  the 
CE,  the  central  PFC  office  notified  the  FWS  of  the  letter  and  supported 
the  position  reflected  therein. 


As  a  follow-up,  the  FWS  notified  the  Philadelphia  District  that  the  re- 
coassended  fish  attractors  were  no  longer  feasible.  This  letter  con¬ 
tained  references  to  anticipated  oxygen  depletion  problems  at  lower 
depths,  a  concern  which  may  have  influenced  the  CE's  eventual  decision 
to  install  multi-level  discharge  capability  at  the  project  rather  than 
the  previously  agreed  bottom-draw  facility  (25),  viz; 

This  is  in  reply  to  your  recent  request  of  our  Upper  Darby 
field  office  for  reappraisal  of  the  value  of  fish  attrac¬ 
tors  at  the  Beltzville  Reservoir  in  light  of  modifications 
in  project  operation.  Our  conservation  and  development  re¬ 
port  on  the  project  dated  September  2,  1964  recoonended 
construction  of  95  fish  attractors  to  which  we  attributed 
fishery  benefits  specifically  related  to  these  facilities. 

We  understand,  however,  that  the  project  has  been  modified 
to  include  water-supply  storage  which  when  released  will 
cause  drawdown  of  the  reservoir  by  about  15  feet  at  the  end 
of  the  summer  season.  A  drawdom  of  this  magnitude  would 
necessitate  placing  the  attraction  devices  at  a  minimum 
depth  of  19  feet  in  order  to  allow  a  minimum  of  four  feet 
above  the  structures  for  boating  safety.  Since  dissolved 
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oxygen  levels  at  19  feet  are  expected  to  be  Inadequate  at 
times  for  fish  due  to  thermal  stratification,  fish  attrac¬ 
tors  established  at  such  a  depth  would  not  accomplish  the 
objective  desired  and  fishery  benefits  related  to  these 
facilities  would  be  negligible.  Therefore,  we  recooaend 
that  fish  attractors  as  specified  in  our  report  of  Septem¬ 
ber  2,  1964  be  deleted  from  project  plans.  This  will  eli¬ 
minate  the  fishery  benefits  credited  to  these  facilities 
asKninting  to  2,200  fisherman-days  annually  with  recreation 
values  of  $3,250. 

The  actual  decision  to  install  the  outlet  Cower  with  multi-  level  dis¬ 
charge  capability  for  water  quality  control  was  reached  during  a  June  1, 
1966,  meeting  of  CE  staff  Chat  involved  representatives  from  the  Office 
of  Che  Chief  of  Engineers,  Che  North  Atlantic  Division,  as  well  as  the 
Philadelphia  District  (26).  The  decision  to  provide  Che  multi-level 
outlet  tower  followed  establishment  of  a  5.0  ppm  dissolved  oxygen  cri¬ 
terion  for  the  receiving  waters.  This  criterion  was  set  by  the  U.S. 
Public  Health  Service  in  November,  1964  (27). 


The  FWS  supplied  the  construction  agency  with  minimum  flow  requireaients 
considered  necessary  to  support  aquatic  life  in  Pohopoco  Creek  below 
the  dam  site  during  Che  construction  of  Che  outlet  works.  These  data 
were  provided  in  1969,  in  response  to  a  request  from  CE  staff  and  wera 
stated  as  follows  (28),  viz; 

Minimum  instantaneous  flows  required  to  prevent  damages  to 
fishery  resources  in  Pohopoco  Creek  downstream  from  Beltzville 
Dam  during  July  and  August  for  a  period  of  7  days  or  less  are 
estimated  at  35  cfs;  minimum  flows  for  periods  exceeding  7 
days  are  estimated  at  50  cfs. 

I  also  e8q>hasized  that  specific  measures  should  be  included 
in  all  construction  contracts  for  Che  project  to  preclude 
sedimentation  and  excessive  turbidities  of  the  stream  as  a 
result  of  construction  activities.  Mr.  Corrigan  assured  me 
Chat  Che  contracts  will  contain  adequate  measures  to  meet 
the  above  requirements. 
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It  is  noteworthy  that,  in  the  cited  exchange  of  1%9,  the  FWS  indicated 
that  minisum  flows  of  SO  cfs  would  be  required  to  maintain  a  healthy 
fishery  throughout  summer  periods  of  low  flow  exceeding  seven  days  dur¬ 
ation.  Earlier  FWS  planning  reports  had  accepted,  without  objection, 
the  CE's  planned  minimum  operational  release  of  35  cfs  even  though  re¬ 
ference  to  seasonality  or  duration  was  lacking. 

Construction  of  the  Beltzville  project  was  completed  in  February,  1971, 
and  the  lake  was  isq>ounded  during  the  following  ten  months. 
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FlahTY  R««ourcea  --  Po*t-lj«»ound»<nt  Occurrencei 

Data  naedad  to  daacrlba  tha  Baltzvllla  racraatlonal  fishary  in  a  quan¬ 
titative  sense  were  not  available  prior  to  the  current  evaluation.  A 
one-year  study  of  the  lake  fishery  was  conducted  by  the  PFC  to  acquire 
the  necessary  infoniation  upon  which  to  base  a  reasoned  appraisal  of  the 
adequacy  of  the  pre-construction  planning  docuswnts.  This  study  was 
conducted  froai  March  13,  1979,  through  March  15,  1980,  under  subcontract 
to  SFI.  Specific  study  goals  included  an  analysis  of  the  fish  cooaiunlty, 
identification  of  critical  water  quality  characteristics  of  the  reser¬ 
voir  and  a  survey  of  angler-use  and  harvest.  The  coeipletion  report  for 
Che  study,  subnitted  to  SFI  in  July,  1980,  comprised  Che  primary  infor¬ 
mational  source  upon  which  Che  following  section  is  based  (29). 

Water  quality  studies 

Selected  water  quality  parameters  of  the  Beltzville  pool  are  routinely 
measured  by  the  CE  on  a  two  to  three  week  schedule  beginning  generally 
in  May  and  extending  into  November.  Dissolved  oxygen  and  temperature 
sieasurementa  are  taken  at  predetermined  intervals  from  lake  surface  to 
lake  bottom  at  four  sampling  stations  on  the  lake.  The  data  typically 
reflect  a  susner-tisw  oxygen  depletion  (less  Chan  5.0  ppm)  in  water 
deeper  than  approximately  9  m  (30  ft).  Oxygen  levels  frequently  dropped 
as  low  as  1.0  ppm  or  less  during  late  summer  in  the  lower  9  m  (30  ft)  of 
depth,  as  swasured  near  the  dam  (Figure  3)  where  the  lake  is  approxi¬ 
mately  40  m  (130  ft)  deep. 

Temperatures  of  the  lake  discharge,  as  recorded  in  CE  files,  generally 


49 


ranged  between  10-16  C  (50-60  F)  although  temperatures  as  high  as  18  C 
(65  F)  were  recorded  in  July  of  1979.  The  average  yearly  maxiaua  tem¬ 
perature  of  the  discharge  over  the  seven  years  covered  by  the  CE's 
routine  sampling  data  (1974-1980)  was  17  C  (63  F). 


The  FFC  conducted  limited  water  quality  testing  in  August,  1979,  as  part 
of  their  contractual  investigation  for  purposes  of  this  evaluation. 
Temperature  and  oxygen  profile  data  gathered  by  the  PFC  in  August  com¬ 
pared  favorably  with  the  more  intensive  sampling  conducted  by  the  CE  as 
described  above.  Several  other  water  quality  parameters  were  measured 
during  Che  PFC's  August  sampling,  viz: 

Water  Quality. 

Water  quality  varied  slightly  with  sample  location.  Speci¬ 
fic  conductance  was  18  microbes  in  the  Wild  Creek  bay  and 
45,  49,  39  and  47  micromhos  at  the  tower,  mid- lake,  Pine 
Creek  and  Pohopoco  bays  respectively.  Secchi  disc  readings 
were  4.5,  4.0,  3.7,  4.1  and  3.0  meters  at  the  tower,  mid¬ 
lake,  Pine  Creek  bay.  Wild  Creek  bay  and  Pohopoco  Creek  re¬ 
spectively.  In  all  profiles  pH  varied  from  the  low  6's 
near  to  bottom  to  high  6's  near  the  surface.  Methyl  orange 
alkalinity  variation  from  1-9  mg/l  was  also  similar  in  all 
profiles;  as  was  Che  variation  in  total  hardness  from  6-24 
mg/l. 


Water  level  fluctuation 

Monthly  water  level  fluctuation  data  reflect  that  Beltzville  Lake  has 
been  relatively  stable  through  the  peak  sunmer  use  period;  monthly 
changes  rarely  exceed  0.6  m  (2  ft)  during  June,  July,  and  August 
(Table  9).  Water  level  fluctuations  in  May  have  been  slightly  higher, 
averaging  0.8  m  (2.5  ft).  The  period  of  greatest  storage  and  water 
level  fluctuation  have  been  the  winter  and  early  spring  period,  Decem- 
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Tabl«  9.  *-  Honchly  wae«r  laval  fluceuatton  of  pool  alavatloo  le  faat  abova  aaan  aaa  laval 
at  Baltcvllla  Uka .  (1973-1980) 
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ber  through  AprlL.  The  tabular  elevation-area  relationships  (Table  10) 
were  used  to  convert  the  elevational  data  (Table  9}  to  surface  area. 
These  data  Indicate  that  the  mlniaum  spring  surface  area  (April,  May, 
and  June)  has  averaged  379  ha  (938  ac),  or  only  1  percent  below  nonnal 
pool.  In  fact,  the  minimum  area  recorded  during  the  period  April 
through  July  was  in  April  of  1979  when  the  surface  of  Beltzville  Lake 
was  reduced  to  371  ha  (917  ac). 

Minlnsm  releasee  to  Pohopoco  Creek 

The  CE'a  gate  operation  logs  (30)  contain  gage  height  data  recorded  at 
the  U.S.  Geological  Survey's  (USGS)  gaging  station  (No.  01449800)  lo¬ 
cated  at  Parryville  on  Pohopoco  Creek  below  Beltzville  Dam.  The  gage 
height  data  was  used  to  calculate  flow  in  cfs  using  the  USGS's  rating 
table  for  the  Parryville  gage.  Minimum  flows  recorded  for  each  month 
from  January, 1973, to  September,  1980, are  provided  in  Table  11.  Recorded 
flows  below  35  cfs,  the  agreed  minimum  release  from  Beltzville,  occurred 
on  a  total  of  38  days  during  the  nearly  8-year  period  of  record.  After 
Septeiaber  16,  1974,  flows  were  allowed  to  drop  below  27  cfs  on  only  2 
occasions.  These  low  flow  periods  were  associated  with  tower  inspec¬ 
tions  and  extended  for  periods  of  less  than  3  hours. 

Flows  of  less  than  50  cfs  occurred  during  parts  of  July  and/or  August 
in  every  year  except  1975,  1976,  and  1980.  The  deficiencies  wore  not 
notmally  serious.  The  most  serious  summer  deficiencies  were  those  of 
late  August.  1979 1  when  a  release  of  only  31  cfs  was  maintained  from 
August  24  through  Septeaiber  4,  a  period  of  12  days. 
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Table  10.  --  Elevation-area  table,  Beltzvllle  Lake, 
Pennsylvania 


Elevation 

(msl)* 

Surface 

area 

M 

(Ft) 

Ha 

(Ac) 

186.8 

(6  13) 

289 

(714) 

187.1 

(614) 

295 

(729) 

187.4 

(615) 

301 

(743) 

187.8 

(616) 

306 

(757) 

188.1 

(617) 

312 

(772) 

188.4 

(618) 

318 

(787) 

188.7 

(619) 

325 

(802) 

189.0 

(620) 

331 

(818) 

189.3 

(621) 

338 

(834) 

189.6 

(622) 

344 

(850) 

189.9 

(623) 

350 

(866) 

190.2 

(624) 

357 

190.5 

(625) 

364 

(899) 

190.8 

(626) 

370 

(915) 

191,1 

(627) 

377 

(931) 

191.4 

(628) 

383 

(947) 

191,7 

(629) 

390 

(964) 

192.0 

(630) 

397 

(981) 

192.3 

(631) 

405 

(1000) 

192,6 

(632) 

413 

(1020) 

192.9 

(633) 

422 

(1042) 

193.2 

(634) 

431 

(1064) 

193.5 

(635) 

441 

(1089) 

193.9 

(636) 

446 

194.2 

(637) 

454 

(1123) 

*  (msl)  -  Mean  sea  level 
Source:  Philadelphia  District,  CE 
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Table  11.  --  Hlnlmuin  monthly  stream  flows  (cfs)  In  Pohopoco  Creek  below  Beltzvllle 


Fish  Introductions 


After  inpoundnienc  of  Beltzvllle  Lake,  water  temperature  and  dissolved 
oxygen  profiles  Indicated  the  availability  of  suitable  habitat  at  var¬ 
ious  water  depths  for  many  fish  species  having  widely  different  habitat 
requirements.  As  a  result,  15  different  species  have  been  stocked  at 
Beltzvllle  Lake  by  the  PFC  (Table  12).  All  but  one  of  the  introduced 
species  were  game  fish.  Of  the  14  game-fish  species  that  have  been 
stocked,  examples  of  only  8  species  were  captured  by  anglers  during  the 
1979-1980  creel  survey.  Representatives  of  two  additional  stocked 
species  were  captured  during  FFC  eampling.  Of  the  four  stocked  game 
species  not  sampled  during  1979-80,  one  (kokanee)  was  last  planted  in 
1974,  while  two  others  (brook  trout  and  coho  salmon)  were  last  stocked 
In  1975.  Lake  trout  have  been  stocked  each  year  since  1976  but  none 
were  recovered  during  the  1979-80  study. 

Fish  coBMunltY  studies 

The  Beltzvllle  fish  community  was  Investigated  with  the  use  of  electro¬ 
fishing  gear,  trap  nets  and  gill  nets.  Sampling  was  done  in  the  spring, 
directed  at  populations  congregated  for  spawning  purposes.  Fishes 
collected  were  identified,  weighed,  and  measured.  Scale  samples  were 
collected  to  permit  calculation  of  growth  rates. 

An  effort  was  also  made  to  estimate  the  number  of  harvestable-slze  game 
fish  In  the  lake.  The  population  estimation  procedures  were  described 
In  the  PFC's  1980  report  as  follows: 

Game  fish  longer  than  the  legal  or  desirable  size  were  tagged 

with  a  nwdlfled  Carlin  dart  tag.  The  spawning  walleye  popu- 
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latlon  was  estimated  using  a  Schnabel-type  estimation.  The 
largemouth  bass  population  longer  than  308  mn  (12  Inches) 
was  estimated  using  the  Petersen  method  and  tag  returns 
from  Carbon  County  B.A.S.S.  toumaiaent  on  June  10,  1979. 
Population  estimates  for  other  species  were  obtained  from 
total  angler  harvest  of  that  species  and  tag  returns  from 
fish  caught.  Because  of  the  low  number  of  fish  in  these 
samples,  the  Chapman  modification  of  the  Petersen  formula 
was  used  to  estimate  population  size. 


Electrofishing  and  netting  at  Beltzville  yielded  samples  of  23  species 
of  fish  (Table  13).  Sixteen  species  of  game  fish  were  sampled.  Use  of 
electrofishing  gear  captured  specimens  of  13  of  the  16  game-fish  species. 
Trap  nets  captured  specimens  of  9  game  fish  species  and  gill  nets  sam¬ 
pled  7  game  species.  Trap  nets  were  highly  selective  for  brown  bullhead 
and  yellow  perch.  Walleyes  were  collected  with  all  sampling  gear  as 
were  tiger  muskellunge  and  black  crappies  (one  specimen  by  each  gear 
type).  The  most  abundantly  represented  species  in  the  collections  were 
brown  bullheads  (372),  walleyes  (182),  and  yellow  perch  (154). 


The  relatively  small  overall  number  of  fish  captured  during  the  sam¬ 
pling  indicated  low  population  densities  according  to  the  PFC  investi¬ 
gations,  viz: 

The  capture  of  only  829  individual  fish  during  2,160  hours  of 
trapnetting,  80  hours  of  experimental  gillnetting,  and  56 
hours  of  electrofishing  in  March/April  and  June  suggest  that 
fish  populations  are  quite  low.  The  large  channel  catfish 
capture[d]  may  represent  survivors  of  the  1971  fry  and  1972 
fingerling  introductions.  There  was  no  documentation  of  suc¬ 
cessful  reproduction  of  walleye  during  the  sampling,  but  a 
spawning  aggregation  was  fished  in  March  and  April. 

Estimates  of  density  were  made  for  several  of  the  fish  species,  as  de¬ 
termined  from  the  eventual  harvest  of  fish  tagged  and  released  during 
the  earlier  sampling  phase  of  the  study  (Table  14).  Although  267  fish 
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Table  13.  --  Flah  species  collected,  end  aethod  of  capture  for  Beltsvllle  Lake  saapllng. 
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Discrete  data  not  collected  for  non-gasie  fish  species,  these  species  were  simply  recorded 
as  having  been  captured 
Source;  Modified  from  reference  29 


Channel  catfish  355-400  3  0  209 


representing  15  species  were  tagged  and  released  In  the  lake,  tags  were 
returned  by  anglers  only  for  tiiose  5  species  for  which  4  or  loore  marked 
individuals  were  available  in  the  lake. 


The  special  bass  fishing  contest  resulted  In  the  capture  of  8  lurge- 

mouth  bass,  including  3  tagged  fish.  This  circumstance  indicated  a 

population  of  only  133  bass  longer  than  308  mm  (12  In).  The  multiple- 

capture  population  estimate  for  walleyes  indicated  there  were  667  fish 

longer  than  373  mm  (15  in)  present  in  the  lake.  The  various  estimates 

of  the  walleye  and  bass  populations  gave  disparate  results,  dircussed 

in  the  FWS  report  (op.cit. ) .  viz: 

The  walleye  population  estimate  from  electrofishing  shows 
1.7  walleye  per  ha.  (0.7  per  acre)  greater  than  375  mm 
(15  inches)  while  the  estimate  from  angler  harvest  showed 
2.4  walleye  per  ha.  (1.0  per  acre)  over  375  mm  (15  Inches). 

The  angler  catch  rate  of  walleye  was  also  slightly  higher 
than  the  harvest  rate  suggesting  sublegal  walleye  were 
caught  and  released  which  would  support  a  contention  of 
natural  reproduction. 

Largemouth  bass,  the  most  sought  after  fish,  were  esti¬ 
mated  at  14.6  per  ha.  (5.9  per  acre)  greater  than  230  nm 
(9  inches),  and  Che  special  fishing  event  by  Carbon  County 
B.A.S.S.  produced  an  estimate  of  0.3  bass  per  ha.  (0.1  per 
acre)  over  307  mm  (12  inches).  The  bass  population  is 
clearly  composed  of  small  individuals  at  low  density. 


Scale  sauries  were  collected  and  age  determinations  and  growth  informa¬ 
tion  were  ascertained  for  11  species  of  fish  from  Beltzville  Lake. 
According  Co  these  data,  growth  rates  for  most  predator  species  investi¬ 
gated  at  Beltzville  Lake  were  slower  than  corresponding  state  averages 
for  Pennsylvania.  Chain  pickerel,  and  most  of  the  panfish  species  in¬ 
cluding  pumpkinseed  sunfish,  rock  bass,  redbreast  sunfish,  and  yellow 


r 


perch,  maintain  growth  rates  at  Beltzville  Lake  that  exceed  state-wide 
averages  (Table  15).  The  good  growth  exhibited  by  sunfish  species  and 
the  poor  growth  of  larger  predator  species,  such  as  the  tiger  muskel- 
lunge,  and  the  walleye,  particularly  in  the  bigger  sizes,  indicate  a 
lack  of  suitable  prey  populations  in  Beltzville  Lake. 


Angler  survey 

The  angler  survey  was  designed  by  the  PFC  and  involved  a  stratified  ran¬ 
dom  sampling  scheme  which  essentially  divided  the  year  into  seasons  as 
well  as  weekdays  vs.  weekend  days.  The  procedure  used  was  described  by 
the  PFC  in  their  report  to  SFI  (29),  viz: 

The  sample  year,  March  13,  1979  to  March  15,  1980,  was  divi¬ 
ded  into  four  periods;  (March/Aprl 1/May) ;  (J une/ July /August ) ; 

(September/October/November/December) ;  and  (January/February 
&  part  of  March  when  there  was  ice  cover).  Each  week  was  di¬ 
vided  into  a  week  day  strata  with  weekends  and  holidays  as  a 
separate  strata.  Each  day  was  divided  into  three  time  per¬ 
iods:  (600-1200;  1200-1800;  1800-2400).  A  total  of  142  six- 

hour  periods  from  March  20,  1979  to  March  15,  1980  were  sam¬ 
pled.  No  samples  were  taken  between  1800  and  2400  hours 
while  on  Eastern  Standard  Time. 

During  each  sample  period,  creel  clerks  made  two  instanta¬ 
neous  use  counts;  the  count  at  the  beginning  and  a  second  at 
the  middle  of  the  period.  The  counts  differentiated  shore 
anglers,  boat  anglers,  total  number  of  power  boats,  total 
persons  in  power  boats,  total  number  of  non-power  boats  and 
total  persons  in  non-power  boats.  A  creel  census  was  con¬ 
ducted  for  three  hours  after  each  count. 

Angler  interviews  were  conducted  by  two  or  three  creel  clerks. 

The  Interviews  included  a  characterization  of  the  anglers  as 
birth  date,  zip  code  of  residence,  sex,  member  of  sporting 
group,  type  of  fishing  and  boating  gear  owned  and  used  for 
fishing,  and  species  sought.  Angler  harvest  interviews  in¬ 
cluded  time  fishing  started,  time  of  interview,  species  caught, 
number  caught,  number  kept  and  lengths  of  individuals  kept. 

The  creel  clerks  attempted  to  interview  a  minimum  of  10  per¬ 
cent  of  the  observed  anglers. 
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T«bl«  15.--  ReUtvllle  f.*V#  age  «nd  growth  of  «l«van  Important  flah  ap«clea  collactad  by  all  methcda  March/Aprll  and  June,  197^  (aampta  ntre  ahown  In  bracket*) 
Roaan  nnm^rtla  Indlcata  number  of  acal#  annuli,  cocraapondlng  to  growth  yoara.  Coaiparlaon  with  atata  avaraga  ahown  In  laat  column. 
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Angler-use  of  Belczvllle  Lake  was  nearly  equally  divided  between  boat 
and  shore  fishermen  (Table  16).  There  were  an  estimated  25,235  angler- 
trips  between  March  13,  1979,  and  March  15,  1980,  including  12,243 
shore  angler-trips  (48  2,)  and  12,815  boat  angler-trips  (51  7.).  Shore 
angling  peaked  on  April  14,  1979,  the  opening  day  of  the  trout  season; 
boat  angling  peaked  on  June  6,  1979,  the  opening  day  of  the  bass  season. 
Ice  fishermen  made  only  221  trips  (1  %)  during  the  relatively  mild  win¬ 
ter  of  1979-80, 


Separate  estimates  were  developed  for  total  boating  use  of  the  lake. 

Pertinent  discussion  from  the  1980  PFC  report  is  as  follows: 

The  10,332  boats  using  Beltzville  Reservoir  amounted  to  26.9 
per  ha.  (10.9  per  acre)  for  the  year.  Boating  use  from  June 
through  August  amounted  to  64  percent  of  the  total.  The  peak 
use  was  on  June  23,  1979  when  118  boats  or  one  boat  per  3.25 
ha.  (one  per  5  acres)  were  observed.  Power  boats  were  esti¬ 
mated  to  comprise  more  than  91  percent  of  all  boats  used  on 
the  reservoir. 

The  use  of  boats  for  angling  and  non-angling  was  nearly  equal. 
There  were  14 ,479  non-anglers  or  53  percent  and  12,815  anglers 
or  47  percent.  The  average  number  of  persons  per  boat  was  2.5. 


Anglers  were  generally  local  residents,  with  85  percent  residing  within 
50  kra  (31  mi)  of  the  lake.  Few  women  fished  at  Beltzville  Lake  (99.5 
percent  male).  A  significant  proportion  of  the  anglers  (48  percent) 
were  members  of  some  organized  sporting  club. 


It  is  interesting  to  compare  the  PFC  estimate  of  25,285  angler-trips 
during  the  1979  angling  season  (actually,  mid-March  1979  to  mid-March 
1980)  to  estimates  of  annual  angler-visits  developed  by  the  PBSP  and 
reported  by  the  CE  (Table  17).  The  PBSP/CE  estimate  of  112,675  angler 
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Table  16. 


Table  17.  --  Angler -visitation  estimates  reported  by 
Pennsylvania  Bureau  of  State  Parks  (PBSP) ,  Army 
Corps  of  Engineers  (CE)  and  Pennsylvania  Fish  Com¬ 
mission  (PFC)  for  Beltzvllle  Lake 


Year 

Report InK  agency 

PBSP/CE 

PFC 

1972 

38,936 

-- 

1973 

76,089 

-- 

1974 

123,579 

-- 

1975 

126,248 

-- 

1976 

126,255 

-- 

1977 

125,040 

-- 

1978 

121,205 

-- 

1979 

112,675 

25,285 

-  66  - 


visits  for  1979  Is  4.5  times  greater  than  the  PFC  figure. 


Target  spades  sought  were  the  larger  game  fish  species,  described  In 

the  1980  PFC  report,  as  follows: 

Bass  were  sought  by  27.8  percent  of  the  727  anglers  provid¬ 
ing  useable  responses  from  both  surveys.  The  second  most 
frequently  sought  species  were  catfish  (20.5  %)  followed  by 
pickerel  and  muskellunge  (15.4  7.) ;  trout  (14.7  %) ;  walleye 
(9.6  7.),  sunflsh  (9.1  %) ,  crapple  (1.9  %)  and  perch  (1.0  7.). 

When  anglers  Indicated  more  than  one  species  sought  It  was 
walleye  for  25  7.  of  the  186  responses. 

Angling  success  at  Beltzvllle  Lake  was  relatively  poor,  with  less  than 

0.25  fish  harvested  per  angler-hour  (Table  18).  Bullhead  catfish  were 

harvested  more  frequently  than  any  other  fish.  On  the  average,  one 

bass  (largemouths  and  smallmouths  combined)  was  harvested  for  every  250 

angler-hours  of  fishing  effort.  One  walleye  was  harvested  for  every 

1,000  hours  of  angling  effort. 

Estimates  of  total  harvest  were  not  developed  during  the  PFC's  study  of 
the  Beltzvllle  fishery.  Reported  harvest  data  were  computed  based  upon 
the  effort  and  catch  of  anglers  at  the  time  they  were  Interviewed  by  the 
roving  creel  clerks.  Thus,  completed  trips  were  seldom  Included  In  the 
survey.  In  fact,  the  average  amount  of  fishing  effort  reported  at  the 
time  of  Interviews  barely  exceeded  two  hours  (2.06  hrs).  To  compute  the 
total  harvest  from  Beltzvllle  Lake,  an  estimate  of  total  angler  hours 
would  be  necessary  to  employ  In  relation  to  the  harvest  rate  data  that 
were  acquired. 


In  the  absence  of  completed  trip-length  Information,  the  present  report 
has  employed  average  completed  trip- length  data  which  were  acquired  dur¬ 
ing  a  1980  creel  survey  at  Justus  Lake,  Venango  County,  PA.  Complete  and 
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Table  18.  *-  Harvest- rates (fish  per  hour) 
for  all  flahemen  Interviewed  during 
1979-80  creel  survey  at  Beltzvllle  Lake 


Estimate 

Harvest  per  hour 

Brown  bullhead/hour 

0.083 

Puapklnseed/hour 

0.058 

Yellow  perch/hour 

0.041 

Bluegill/hour 

0.026 

Channel  catfish/hour 

0.013 

Largemouth  bass/hour 

0.003 

Black  crapple/hour 

0.003 

Smallmouth  bass/hour 

0.001 

Wa 1 leye/hour 

0.001 

Total  catch/hour 

0.229 

Source:  Modified  from  reference  29 


incomplete  trips  were  discriminated  during  the  Justus  Lake  survey.  Com¬ 
pleted  boat  angling  trips  there  averaged  3.93  hours,  and  completed 
shore  angling  trips  there  averaged  2.65  hours.  Total  harvest  estimates 
for  Beltzville  were  then  computed  by  multiplying  the  number  of  angler- 
trips  at  Beltsvllle  X  the  average  length  of  completed  angler-trips  at 
Justus  Lake  X  the  average  harvest  rates  (number  caught/hour)  for  each 
species  at  Beltzville  Lake.  Weight  of  fish  harvested  was  computed  by 
multiplying  the  number  of  each  species  caught  by  size  groups,  bythesiean 
weight  for  chose  size  groups  as  reflected  in  the  net  and  electrofishing 
data , 

Brown  bullhead  dominated  the  harvest  both  by  number  and  by  weight 
creeled  (36.0  and  46.4  percent,  respectively).  A  total  of  18,356  fish 
or  47.7/ha  (19.5/ac)  weighing  3,862  kg  (8,514  lbs)  or  10.4  kg/ha  (9.0 
Ibs/ac)  were  harvested  (Table  19).  Predator  species  such  as  largemouth 
bass,  smallmouth  bass,  and  walleyes  were  poorly  represented  in  the  har¬ 
vest.  In  combination,  these  four  species  contributed  only  0.8  flsh/ha 
(0.5/ac).  It  is  perhaps  noteworthy  that  no  muskellunge  were  recorded 
as  caught. 

The  Cailrace  below  Beltzville  is  managed  as  a  catchable  trout  fishery. 
Quantification  of  Che  angler-use  of  this  resource  was  an  objective  of 
the  study  conducted  by  the  PFC.  The  first  progress  (quarterly)  report 
submitted  Co  Che  Contractor  by  the  PFC  stated  that  the  tallrace  was  in 
process  of  being  surveyed.  Shortly  thereafter,  the  PFC  notified  the 
Contractor  that,  for  reasons  not  clearly  understood,  survey  personnel 
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had  failed  to  obtain  the  regularly-acheduled  angler  counts  for  the 
tallrace  trout  fishery.  Only  one  count  was  made,  on  April  14,  1979, 
the  opening  day  of  the  trout  season.  The  PFC  reported  the  oversight 
as  follows,  (R.L.  Hoopes ,  Wanswater  Unit  Leader,  PFC,  pers.  comm., 

1980); 

The  catchable  trout  fishery  (for  the  report  period  July  1  - 
September  30,  19791  In  the  tallrace  was  nearly  nor -existent 
until  July  21,  1979,  when  Beltzvllle  Rod  &  Gun  Club  stocked 
500  brown  trout.  This  resulted  in  renewed  Interest  In  the 
tallrace  fishery.  It  was  discovered  during  the  second  quar¬ 
ter  that  use  counts  were  not  recorded  on  the  tallwater  fish¬ 
ery  after  the  first  two  days  of  trout  season.  This  will 
severely  limit  the  analysis  of  the  tailwater  fishery.  It 
will  not  affect  analysis  on  the  reservoir  fishery.  The  pro¬ 
blem  was  rectified  when  discovered. 

As  noted  by  the  PFC,  counts  of  anglers  in  the  tallrace  were  relnstitu- 
ted  on  July  28,  1979.  These  data  indicated  that  the  tallrace  supported 
very  light  fishing  pressure  from  that  Juncture  until  the  end  of  the 
study  In  mid-March,  1980,  Anglers  were  present  in  the  tallrace  area  on 
28  out  of  the  approximately  85  counts  made  during  this  7^-month  period. 
Except  for  opening  days,  the  maximum  count  occurred  on  July  28,  1979, 

(8  anglers)  and  the  average  (Including  0  counts)  was  Just  under  1  ang¬ 
ler  per  count.  On  opening  day,  350  anglers  were  counted  using  the  tall¬ 
race.  The  count  was  made  at  9:00  AM  on  April  14,  1979,  one  hour  after 
the  official  opening  of  the  trout  season. 

Tne  apparently  Intent  use  during  the  early  spring  was  directly  related 
to  the  trout  stocking  program  of  the  PFC.  A  pre-season  stocking  of 
2,500  brown  trout  and  1,500  rainbow  trout  was  made  on  March  7,  1979.  A 
second  plant  of  1,250  brown  trout  and  1,250  rainbow  trout  was  made  four 


days  after  opening  day  (l.e.,  April  19,  1979).  The  Belczvllle  Rod  and 
Gun  Club  made  one  stocking  of  500  brown  trout  on  July  21,  1979,  as  no> 
ted  by  the  PFC  (op.clt. ) .  In  total,  Pohopoco  Creek  received  7,000 
catchable  trout  during  1979.  The  total  amount  of  fishing  supported  by 
the  catchable  trout  may  have  laade  a  significant  contribution  to  the  to¬ 
tal  recreational  angling  associated  with  the  Beltzvllle  project.  It  Is 
unfortunate  that  no  estimate  of  thla  use  could  be  developed. 
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Fiaherv  Resourcee  --  Ditcussion  of  Planning  Input 

The  prime  planning  aid  relating  to  fishery  resources  of  the  Beitzville 
Lake  project  was  prepared  by  the  PFC  and  FWS  in  1964.  The  1964  report 
followed  an  earlier  (1960)  reconnaissance-quality  evaluation  of  a  total 
of  21  projects  proposed  for  the  Delaware  River  Basin.  The  1964  report 
contained  use  predictions  for  the  reservoir  and  remaining  section  of 
Pohopoco  Creek  below  the  dam.  The  report  also  contained  9  recoamended 
actions  for  maximizing  fish  and  wildlife  values  associated  with  the 
project.  An  evaluation  of  the  adequacy  of  the  fishery-related  planning 
input  requires  examination  of  the  efficacy  of  these  planning  recommen¬ 
dations  . 

The  first  recoonendatlon  specified  a  certain  water-level  manipulation 
strategy.  Carp  were  expected  to  be  serious  competitors  with  the  desir¬ 
able  game  fish  species  at  Beitzville.  To  alleviate  or  control  the 
carp  population,  the  FWS/PFC  report  requested  spring  water-level  reduc¬ 
tions  to  strand  and  dessicate  carp  eggs.  Lowering  of  the  lake  was  to 
be  accomplished  upon  request  from  the  PFC.  This  particular  recommen¬ 
dation  remains  untested,  because  the  PFC  has  not  requested  such  lower¬ 
ings  Co  date.  Although  carp  may  Inhabit.  Beitzville  Lake,  no  specimens 
were  captured  during  the  extensive  netting  and  electrofishing  in  1979. 
Certainly,  contrary  to  pre-impoundment  expectations,  carp  have  not  be¬ 
come  a  nuisance  species  at  Beitzville  Lake.  The  surface  temperature  of 
Beitzville  Lake  normally  reaches  15.5  C  (60  F),  the  temperature  at 
wliich  carp  spawning  begins,  in  May.  The  average  water-level  fluctua¬ 
tion  in  May  has  been  0.8  m  (2.5  ft).  However,  the  normal  lowering  of 
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the  lake  during  this  period  has  been  too  slow  and  too  little  to  have 
prevented  carp  spawning. 

According  to  the  PFC  (Rieka Ion  Hoopes,  Warmwater  Unit  Leader,  pers. 
conin. ,  1981),  significant  Infestations  of  Beltzvllle  Lake  by  carp  are 
not  deemed  likely.  This  current  expectation  derives  from  the  unfavor¬ 
able  character  of  the  littoral  zone  around  the  Impoundment's  perlsieter. 

i  f 

The  second  fishery-related  reconmendatlon  In  the  1964  FWS  report,  a  re¬ 
quest  for  construction  of  95  log  fish  attractors,  was  withdrawn  at  a 
later  date.  The  construction  agency  completely  cleared  the  basin  of 

A 

Beltzvllle  Lake  of  all  timber  and  brush  prior  to  Impoundment.  The 

f  ' 

structures  were  requested  to  effect  partial  replacement  of  the  flsh- 

I 

concentrating  characteristics  of  Inundated  cover.  Although  frequently 
encountered  In  the  planning  files  for  projects  of  similar  purpose  loca¬ 
ted  elsewhere,  no  apparent  consideration  was  given  by  the  affected 
agencies  to  the  preservation  of  selected  areas  of  standing  timber  within 
the  lake  basin.  In  1968,  updated  engineering  data  more  clearly  Identi¬ 
fied  water-level  fluctuation  Inherent  In  withdrawals  from  Beltzvllle 
for  flow  augmentation  and  potable  supplies.  Taking  Into  account  the 
anticipated  late  summer  water-level  reduction  of  4.6  m  (15  ft),  the 
necessity  to  maintain  the  fish  attractors  under  at  least  1.2  m  (4  ft) 
of  water  during  the  boating  season  was  deemed  prohibitive  of  their  con¬ 
struction.  Moreover,  the  expected  water  quality  at  5.8  m  (19  ft)  of 
depth  was  thought  to  be  Inadequate  to  support  fish  life  near  the  de¬ 
vices.  Actual  post -impoundment  experience  has  been  that  water  levels 
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have  dropped  by  4.6  m  (15  fc)  only  once  since  the  lake  was  filled  in  the 
fall  of  1980. 

The  decision  by  the  PFC  and  FWS,  as  a  safety  iseasure,  to  withdraw  their 
request  for  fish  attractors  was  an  unfortunate  major  concession  to  boat¬ 
ing  usage  of  Beltzville  Lake.  This  circumstance  is  emphasized  by  the 
eventual  designation,  as  "no  wake"  zones,  of  the  4  large  coves  on  the 
north  side  of  Beltzville  Lake  and  the  entire  upper  end  of  the  lake. 
Carefully  located  and  marked  fish  attractors  constructed  at  proper  depths 
within  the  coves  and  upper  end  could  significantly  enhance  the  sport 
fishery  at  Beltzville  without  constituting  undue  risk  to  boaters. 

Zoning  of  the  lake  was  recommended  in  the  1964  report  although,  at  the 
time,  enforcement  of  such  a  regulation  appeared  troublesome  to  the  PFC 
because  it  lacked  zoning  authority.  Instead  of  a  specific  zoning  plan, 
the  1964  FWS/PFC  report  recommended  continued  cooperative  consideration 
and  eventual  preparation  of  an  acceptable  plan.  Zoning  was  accomplished 
later,  as  noted  above.  The  currently  enforced  plan  limits  boats  to  "no 
wake"  speeds  on  most  major  coves  and  on  the  narrow  upper  arms  of  Beltz¬ 
ville  Lake. 

Other  FWS/PFC  recommendations  addressed  standard  institutional  practices, 
all  of  which  have  been  satisfactorally  attained.  They  included  the  re¬ 
commendation  that  project  waters  be  made  available  to  the  PFC  for  fish¬ 
ery  management  purposes,  that  two  access  sites  on  the  reservoir  and  one 
on  the  tailrace  be  developed,  and  that  fishing  be  allowed  on  project 
waters.  A  final  recommendation  sought  future  project  modifications  as 
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required  to  maximize  over-all  project  benefits.  No  such  modifications 
have  been  proposed  to  the  present  (1980). 

The  1964  FWS  report  accepted  the  CE's  stated  plan  to  maintain  a  minimum 
flow  release  of  35  cfs  from  Beltzvllle  Lake  to  protect  the  instream 
fishery  in  Pohopoco  Creek  and  provide  improved  water  quality  downstream 
in  Che  Lehigh  River.  The  conservation  agencies  emphasized  the  desire- 
ability  of  maintaining  Che  Ceisperatures  of  the  released  water  below  21  C 
(70  F).  For  Che  most  part,  both  temperature  and  flow  agreements  have 
been  maintained  by  the  CE's  operational  staff  at  Che  Beltzvllle  project. 
Pohopoco  Creek,  below  the  project,  continues  to  be  managed  by  the  PFC  as 
a  puC-and-take  trout  fishery,  as  was  the  case  prior  to  project  construc¬ 
tion. 

It  is  particularly  noteworthy  that  the  waters  released  from  Beltzvllle 
Lake  would  have  been  nearly  devoid  of  oxygen  during  August,  September, 
and  early  October  in  5  out  of  6  years  of  record  (1975-1980)  if  a  bottom- 
draw  outlet  had  been  installed  as  Che  FWS  had  requested.  The  multi-port 
selective  intake  Cower  was  installed  by  Che  CE  to  meet  water  quality 
criteria  established  by  the  Public  Health  Service  late  in  the  planning 
process.  This  facility  enables  the  mixing  of  warm  well-oxygenated  water 
with  cold  oxygen -deficient  water,  thereby  meeting  water  quality  criteria 
suitable  for  a  healthy  fish  community.  The  lower  section  of  the  Pohopoco 
Creek,  below  the  dam  site,  was  considersd  the  poorest  section  of  the 
stream  prior  to  lake  construction.  Post- impoundment  conditions  may  well 
be  better  than  pre- impoundment  conditions  as  a  result  of  the  teiaperature 
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and  flow  management  made  posalble  by  Beltzvllle  Lake.  On  Che  other  hand, 
the  lake  flooded  the  best  portion  of  Pohopoco  Creek  trout  fishery,  which 
was  a  clear  loss. 

In  summary,  construction  and  operational  actions  proposed  by  Che  con¬ 
struction  agency  in  order  Co  benefit  (largely  indirectly)  production  and 
use  of  Che  Beltzvllle  Lake  project's  recreational  fishery  have  been  suc¬ 
cessfully  implemented  in  Che  main.  These  initiatives  included  stainCain- 
ing  a  relatively  stable  reservoir  water  level  during  the  recreational 
season,  zoning  the  lake  for  competitive  uses,  and  releasing  a  minimum 
downstream  flow  of  35  cfs. 

Neither  of  the  specific  fishery  management  recofmaendations  generated  by 
Che  conservation  agencies  were  implemented  at  Beltzvllle  Lake.  The  re¬ 
commended  water-level  manipulation  for  carp  control  proved  unnecessary. 
The  recommendation  Co  install  fish  attractors  was  withdrawn.  The  FVS's 
cold-water  discharge  recommendation  was  accommodated  although  the  actual 
release  levels  were  necessarily  contrary  to  FWS  requests. 

Project  Impacts  were  evaluated  by  the  FWS/PFC  in  their  196A  report,  as 
was  customary,  in  terms  of  the  number  of  angler-days  which  would  be  sup¬ 
ported  on  Che  lake  and  remaining  stream  habitat  (Table  20).  These  data 
were  supplemented  by  newly-acquired  estimates  of  fishing  effort  develop¬ 
ed  in  1979-80.  Total  angler-use  of  the  project  was  predicted  to  be 
33,000  man-days,  including  Insignificant  use  of  the  tailrace.  The  PFC 
survey  of  Beltzvllle  Lake  angling  indicated  that  25,285  trips  were  made 
to  Che  lake  between  March  15,  1979, and  March  15,  1980.  This  level  of 
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Table  20.  --  Predicted  angler  use  of  Beltzvllle  Lake  and  Pohopoco  Creek 
under  with-and-wlthout  project  conditions;  predictions  generated  by 
FWS 


Without 

With 

project 

Location 

project 

Predicted  (1964) 

Actual  (1979-1980) 

Reservoir  site 

4,800 

33,000 

25,285 

Pohopoco  Creek  below 
Beltzvllle  Dam 

3,000 

Insignificant 

Unknown  but 
significant 

Total 

7,800 

33,000 

25,285+ 

use  was  only  22  percent  of  the  angling  activity  reported  by  local  admin¬ 
istrative  agencies.  Including  the  CE. 

Unfortunately,  use  estimates  for  the  tailwater  fishery  were  not  gener¬ 
ated  by  the  PFC's  survey.  Angler  counts  on  opening  day  of  trout  season 
reflected  intensive  early  season  use  (350  anglers  counted).  This  heavy 
useage  is  directly  associated  with  PFC  plants  of  catchable  trout  in  the 
tailwater  and  is  normally  greatly  reduced  by  Memorial  Day.  It  would 
seem  likely,  if  the  tailwater  use  could  be  added  to  the  angler-use  esti¬ 
mated  for  the  lake  (25,285  angler-trips) ,  that  the  FWS's  prediction  of 
33,000  angler-trips  would  be  reasonably  accurate. 

Fish  production  at  Beltzville,  as  elsewhere,  is  directly  related  to  the 
availability  of  primary  nutrients,  specifically  nitrogen  and  phosphorous. 
The  complex  food  chain  links  the  ultimate  quantity  of  available  fish 
life  (and,  thus,  angler  harvest)  to  these  elemental  constituents  by  way 
of  the  higher  invertebrate  and  plankton  communities.  The  basic  fertility 
of  Beltzville  Lake  is  rather  low  (total  hardness  of  6  to  24  ppm).  This 
factor  may  provide  excellent  conditions  for  swimming  and  water  supply 
uses,  but  it  is  directly  associated  with  the  fact  that  a  rather  scant 
fish  population  occupies  the  lake. 

Fish  species  which  rely  upon  the  lower  trophic  levels  for  their  suste¬ 
nance  supported  the  majority  of  the  harvest  at  Beltzville  Lake.  Four 
such  species  (brown  bullhead,  pumpkinseed  sunfish,  and  bluegill,  and 
yellow  perch)  combined  to  provide  90  percent  of  the  total  harvest  by 
number.  Harvest  of  higher  trophic-level  predators  combined  to  contri- 


bute  only  9  percent.  Thla  last  category  Included  channel  catfish  (truly 
predatory  only  In  the  larger  sizes)  as  well  as  largemouth  bass,  walleyes, 
black  crappie,  and  smallmouth  baas.  The  estlaiate  for  total  harvest 
during  the  1979>80  fishing  year  was  less  than  48  fish  weighing  10.4  kg 
per  ha  (20  fish  at  9  Ibs/ac). 

Above-average  growth  rates  were  cosmon  atsong  prey  species  except  blue- 
gill.  Below-average  growth  was  exhibited  by  most  predator  species.  Both 
conditions  are  typically  characteristic  indicators  of  a  fish  conouiniCy 
dominated  by  predators. 
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SUMMARY 


Belttvlllc  Daa  la  located  In  Carbon  County,  Pennaylvanla ,  on  Pohopoco 
Creek,  approxlaiately  8.4  km  (5.2  ml)  above  ita  confluence  with  the 
Lehigh  River.  The  drainage  baain  covers  284  km^  (111  mi^)  and  the  por¬ 
tion  located  above  Beltzvllle  Dam  covers  approximately  242  km^  (93  ml^). 
Soils  In  the  drainage  yield  infertile  waters. 

The  Beltzvllle  project  was  authorized  In  the  Flood  Control  Act  of  1962, 
the  first  unit  of  the  comprehensive  plan  for  Delaware  River  Basin  water 
resource  development.  T.ie  primary  project  purposes  are  flood  control 
and  water  supply.  The  lake  covers  363  ha  (947  ac)  at  recreational  pool 
elevation  191.4  m  (628  ft)  mean  sea  level  (msl).  The  maxltitum  flood  con¬ 
trol  pool  level  is  198.4  m  (651  ft)  msl  which  includes  a  surface  area  of 
571  ha  (1,411  ac).  The  outlet  works  consists  of  a  control  tower  and 
multi-level  intake  structures.  This  feature,  designed  to  mix  discharge 
water  selectively,  was  the  first  such  facility  built  by  the  CE. 

The  U.S.  Army  Corps  of  Engineers  (CE)  owns  1,496  ha  (3,695  ac)  at  the 
Beltzvllle  Lake  project.  The  Pennsylvania  Bureau  of  Parks  (PBP)  leases 
1,217  ha  (3,007  ac)  of  lands  and  waters.  Additionally,  171  ha  (422  ac) 
of  lands  are  leased  to  the  Pennsylvania  Game  Commission  (PGC)  for  wild¬ 
life  managemesit  purposes.  The  CE  has  retained  108  ha  (266  ac)  for  the 
dam,  administration  building,  and  operational  appurtenances. 

Most  of  the  f Ish-and-wlldlife-related  planning  for  the  Beltzvllle  pro¬ 
ject  occurred  over  the  three-year  period,  1961-1964.  The  original 
wildlife  planning  report  prepared  by  the  FWS  in  1961  Indicated  that  fed- 
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eral  acquisition  of  an  area  roughly  equivalent  to  the  area  of  lands  to 
be  pennanently  flooded,  and  opening  of  these  lands  to  public  hunting, 
would  recover  all  project-associated  wildlife  losses,  in  terms  of  hun¬ 
ter  use,  at  the  Beltzville  project.  The  FWS  also  suggested  that  in¬ 
tense  management  of  a  56-ha  (138-ac)  area  would  nearly  double  the  with- 
project  wildlife  resource  values. 

Shortly  thereafter,  the  FWS  indicated  that  mitigation  of  wildlife-asso¬ 
ciated  damages  at  Beltzville  would  require  an  initial  investment  of 
$5,600  and  an  annual  OH&R  cost  of  $2,200  on  a  portion  of  project  lands. 
The  final  FWS  report,  released  in  1964,  reiterated  this  later  position, 
indicating  that  inundation  of  384  ha  (950  ac)  would  result  in  a  loss  of 
200  man-days  of  hunting.  The  report  therefore  recommended  the  intense 
management  of  121  ha  (300  ac)  of  project  land  at  a  cost  of  $5,600  for 
initial  development  and  $2,200  Ota  annually  for  a  period  of  five  years, 
for  a  total  five-year  cost  of  $16,600.  The  FWS  further  recommended 
licensing  the  121  ha  (300  ac)  of  project  lands  to  the  PGC  for  wildlife 
management  purposes.  The  third  and  final  FWS  recommendation  was  that 
public  hunting  be  allowed  on  the  remaining  project  lands  to  the  extent 
cons^^sten^jtl*’h  other  project  purposes. 

The  CE  sought  additional  information  from  the  conservation  agencies, 
regarding  the  development  features  planned  for  the  mitigation  lands; 
no  such  plans  were  forthcoming.  Instead,  the  FWS  notified  the  CE  that 
no  specific  plans  had  been  developed  for  the  requested  funding  ard  that 
the  $16,600  request  was  based  on  prior  experiences  at  similar  facll- 
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Itles .  In  the  final  analysis,  Che  desired  project  lands  were  licensed 
to  the  PGC  for  wildlife  management;  however,  development  and  operation 
have  been  totally  at  state  expense. 

The  PGC  has  obtained,  on  the  average,  $1,773  worth  of  grain  annually 
froTi  sharecroppers  using  the  licensed  Beltzville  project  lands.  The 
$1,773  derived  Is  used  by  the  PGC  to  rear  pen-raised  game  birds,  but 
that  revenue  falls  far  short  of  putting  the  PGC's  Beltzville  management 
program  on  a  pay-as-you-go  basis.  The  PGC  Is  able,  using  the  limited 
resources  generated  at  the  Beltzville  licensed  lands  (sharecropping 
agreements)  plus  an  average  annual  subsidy  of  $14,000  from  other  sources, 
to  provide  many  times  more  hunting  use  on  the  Beltzville  project  lands 
than  had  existed  on  the  same  lands  prior  to  project  construction,  or 
would  be  likely  to  exist  in  the  absense  of  the  project. 

Current  use  estimates.  Chough  far  from  perfectly  acquired,  reflect 
hunter-use  of  project  lands  at  around  20,000  trips  annually,  a  level 
approximately  25  times  greater  than  pre-project  levels.  Heavy  hunting 
use  of  project  lands,  even  of  those  lands  where  wildlife  resources  are 
essentially  unmanaged  --  l.e.,  the  largely  forested  PBSP  licensed  lands, 
certainly  bely  the  FWS's  1964  contention  that  mere  public  acquisition 
of  private  lands,  and  opening  these  lands  to  public  hunting,  would  not 
generate  greater  hunting  activity. 

The  low  priority  accorded  by  the  CE's  Philadelphia  District  to  wild¬ 
life  mitigation  matters  at  Beltzville  Is  abundantly  evident  from  the 
available  records.  Each  time  the  FWS  sought  specific  land  acquisition 
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or  land  allocation  data  upon  which  to  base  their  mitigation  recommenda- 
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tions  ,  the  development  agency  responded  only  in  the  most  general  of 
terms.  The  short  lead  time  provided  by  the  CE  for  requested  FWS  plan¬ 
ning  reports  constituted  yet  another  reflection  of  the  minor  importance 
attached  by  the  construction  agency  to  wildlife  impacts  associated  with 
the  Beltzville  project.  At  no  point  did  the  construction  agency  or 
project  beneficiaries  incur  additional  costs  related  to  losses  of  wild¬ 
life  resources  associated  with  the  permanent  inundation  of  384  ha  (950 
ac)  of  habitat  on  Pohopoco  Creek. 

The  prime  planning  aid  relating  to  fishery  resources  was  prepared  by 
the  PFC  And  FWS  in  1964.  The  1964  report  presented  angler-use  predic¬ 
tions  for  ihe  proposed  lake  and  9  recommended  construction  and  opera¬ 
tional  actiois  for  maximiLing  fishery  values. 

The  conservation  agencies  expected  carp  to  be  a  serious  problem  at 
Beltzville  and  reg  lested  spring  water-level  reductions  to  retard  carp 
reproduction.  Altliougli  carp  may  Inhabit  Beltzville  Lake,  no  specimens 
were  captured  during  extensive  netting  and  electrofishing  in  1979. 
Moreover,  contrary  to  pre- Impoundment  expectations,  carp  have  not  be¬ 
come  a  nuisance  species  at  Beltzville  Lake. 

No  apparent  effort  was  made  by  the  affected  agencies  to  preserve  selec¬ 
ted  areas  of  standing  timber  within  the  lake  basin.  The  construction 
agency  completely  cleared  the  basin  of  Beltzville  Lake  of  all  timber 
and  brush  prior  to  Impoundment,  The  conservation  agencies  requested 
construction  of  95  fish  attractors  as  partial  replacement  of  the  fish 
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concentrating  characteristics  of  Inundated  cover.  Plans  to  Increase 
water  drawdown  during  summer  Indicated  to  the  conservation  agencies  that 
the  previously  proposed  structures  would.  If  built,  become  hazardous  to 
boating.  Consequently,  the  recoirenendatlon  was  withdrawn. 

In  retrospect,  carefully  located  and  well  marked  fish  attractors,  sited 
within  the  coves  and  upper  end  of  Beltzvllle  Lake,  now  designated  as 
"no  wake"  boating  zones,  could  significantly  enhance  the  sport  fishery 
at  Beltzvllle  without  offering  undue  risk  to  boaters.  Renewed  consid¬ 
eration  should  be  given  to  this  valuable  management  tool. 

The  Issue  of  lake  zoning  was  Initially  raised  by  the  CE.  Zoning  was 
discussed  In  the  1964  report  to  the  CE.  Though  agreeing  In  principal, 
the  report  omitted  a  specific  zoning  plan  due  to  enforcement  considera¬ 
tions.  As  Indicated,  "no  wake"  zoning  was  eventually  adopted  at  Beltz¬ 
vllle  Lake. 

Other  recommendations  provided  that  project  waters  be  made  available  to 
the  PGC  for  fishery  management,  that  fishing  be  allowed  on  project 
waters,  and  that  two  access  sites  on  the  reservoir  and  one  on  the  tail- 
race  be  developed.  These  actions  have  all  been  Implemented.  Considera¬ 
tion  of  project  modifications  In  the  future,  as  required  to  maximize 
over-all  project  benefits,  was  also  specified.  No  such  modifications 
have  been  proposed  to  the  present  (1980) . 

The  1964  FWS  report  accepted  the  CE's  stated  plan  to  maintain  a  minimum 
flow  release  of  35  cfs  from  Beltzvllle  Lake,  and  emphasized  the  deslr- 
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ability  of  maintaining  the  released  water  teBq>erature8  below  21  C  (70  F). 
Temperature  and  flow  agreements  have  generally  been  maintained  by  the 
CE's  operational  staff  at  the  Beltzville  project.  TeBq>erature  and 
oxygen  data  clearly  document  that  waters  released  from  Beltzville  Lake 
ifould  have  been  nearly  devoid  of  oxygen  during  August,  September,  and 
early  October  had  a  bottom-draw  outlet  been  installed  as  the  FWS  had 
requested. 

The  outlet  tower,  with  its  multi-level  intake  ports  (the  first  such 
structures  built  by  the  C£)  allows  mixing  well-oxygenated  warm  surface 
water  with  oxygen-deficient  cold  water,  thereby  meeting  water  quality 
criteria  established  late  in  the  planning  process  by  the  Public  Health 
Service.  Pohopoco  Creek,  below  the  dam  site,  was  considered  the  poorest 
section  of  trout  habitat  on  the  stream  prior  to  lake  construction.  Con¬ 
ditions  there  may  well  have  become  more  favorable  for  trout  as  a  re¬ 
sult  of  the  temperature  and  flow  management  made  possible  by  Beltzville 
Lake. 

Total  angler-use  of  the  project  was  predicted  to  average  33,000  man- 
days  annually,  including  insignificant  use  of  the  tailrace.  The  PFC 
survey  of  Beltzville  Lake  angling  indicated  that  25,285  trips  were 
made  to  the  lake  between  March  IS,  1979,  and  March  IS,  1980.  Unfortu¬ 
nately,  use  estimates  for  the  tallwater  fishery  could  not  be  generated 
by  the  PFC's  survey.  Nevertheless,  it  eppears  likely,  if  tailwater- 
use  could  be  added  to  lake-use  (25,285  angler  trips),  that  the  FWS's 
prediction  of  33,000  angler-trips  would  be  reasonably  accurate. 
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Basic  fertility  of  Beltzvllle  Lake  Is  rather  poor,  the  measured  total 
hardness  ranging  from  6  to  24  ppm.  The  lake's  basic  infertility  ac¬ 
counts  directly  for  the  relatively  scant  fish  population  being  supported 
by  the  lake.  Estlaiated  total  harvest  during  1979-1980  was  less  than  48 
fish  weighing  10.4  kg  per  ha  (20  fish  weighing  9  lbs  per  ac).  Above- 
average  growth  rates  were  connon  for  prey  species  except  bluegill.  Be- 
low-average  growth  was  exhibited  by  most  predator  Species.  Both  condi¬ 
tions  are  typically  characteristic  indicators  of  a  comsninlty  dominated 
by  predators. 
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